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With the FIRST Spark Plug , , . Ignition 
Engineered by Ignition Engineers 

# Auto-Lilt? ignition Engineers, after a quarter- 
century of research ami experience, have tit- 
velopcd the Auto-Lit« Spark I 'Lug us n component 
|Mtrl of tile ignition System, the first spark plug 
built to work in perfect harmony with llic rest of 
the ignition system — anti as a result, produce per- 
fect performance, The FIR ST Spark Plug Ignition 
Engineered by Ignition Engineers, 

To accomplish this, Aulo-Lile engineers developed 
new materials and grcatL improved features, 
koiiium, for example, is a new electrode superior 
in vital properties to anything heretofore available. 
Zi ramie is u new insulator material developed and 
made by AutoUio, These features insure longer 
life and better ignition performance. 
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AUTO-LITE 

"BALANCED IGNITION" PERFORMANCE 

Auto- Lite Spark Plugs are built to work in perfect 
harmony with the rest of live Ignition System, and 
os a result, produce ^Balanced Ignition 11 — more 
power in your motor — a spark of the right charac- 
teristic, delivered in the right place at the right 
time. Your motor will prove these facta to you as 
500 B as you install a set of Auto-LLte Spark Plugs. 
Mtrehandiling DIvilEen 

THE ELECTRIC AUTO -LITE COMPANY, TOLEDO, OHIO. 
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EXTRA YEARS 
SKILLFULLY ENGINEERED 
INTO TODAY'S CARS 




Things to Look for in 
Judging a Car’s Stamina 



H ere are same of Plymouth's 
engs np+»ri n g f m pro veme til s. 
Others not pictured hfre, include 
Plymouth's aff’ruatproofed sheet. 
nifhL. super-hard valve seat in- 
sert s. , ■ EinOriie-eouted pistons. 
Check these things in your nest 
car Th#y make l 'lymoulb +, t h e ca r 
that stan ds u p best !" Pi. ym 0 UT h 
D r vis rm n of C h rys l er C o rpoh a- 
ttom, I let roil, M [cbigun. 



GREATER STRENGTH -itl-tf ruggt*dlt!ess in the big, rigid, X-type frame,. 
New rubber body mountings absorb vibration, make the body quiet f 



ixT«A neacEi Give 

AO PEP JUC1LUJY 



HYPQID rear itxle has a much 
longer life than the spiral 
bevel. type- bigger and 
longer-hved gear teeth It id- 
ea lowers the propeller -Imft 
, retnaviag ,L lmcnp" from 
rear compartment door 



Chaim -driven ft is 

far iU peri or to gear drive. 
With a chain drive, there is 
a much greater confcari um.t 
* . which rnnke-i it run more 
quietly and stand up I letter. 









CRANKSHAFT with four main benriji fjs, instead of 
the ll.-u it I three smoother operation, longer life. 



OTHER VITAL, LONG LIFE 
AND ECONOMY FEATURES 

1 Smooth, ditHble- acting hydraulic 

hr j kefi . f rj iu bl e- f ret 1 . sn/i*. 

2 \1l-s(eei body ..itHaborr, hdow.nll 
aruuntl you. new quiet construction. 

3 Seiu f -elliptic springs of tpcinl "Amo- 
la" steel* 

4 Flouting IPower engine nmu it rings, dis- 
sipate vibration 

5 New. Atfft-llyitfjiilif nhuck-A bsnr bens . 

6 Tubular f rant Rile- --Stronger though 
Lighter, than any other 



PRICED WITH 
THE LOWEST 

The Commercial Credit 
Company offers ca^y 
payment terms thrwftli 
all Chrysler, DeSoto and 
Dodge dealers 



TUNE IK MAJOR BOWES' flitu- 
leiir Hour — CoJumhu Nflwark. 
Thurtr, a 14 10 0. W„ E, l> S. T. 



II fwn trrrlfup tn advertiser^ pleat m irldltiropt Fitpitfar M return iVit 
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Get That Picture! 

VI 7 HEN you open your favorite newspaper, you find 
* * the news of the day told in pictures as well as 
type— pictures* perhaps, of a disaster only a few hours 
old or a great sports event 1,000 miles away. Daring 
news photographers made the photographs but mak- 
ing the pictures was only half the job. The other half 
was delivering the pictures to the paper, A few years 
ago graphic photographs of any except a local event 
trailed hours or even days behind the news story* 
Today the word story and the picture story both 
travel by wire and news pictures are handled as ex- 
peditiously as news articles. There's an interesting 
story in the development of processes for transmitting 
pictures by wire and you’ll find it in September. 



Next Month 

AN eight- page Coloroto article 
in this issue describes the de- 
lights of living afloat in a modern 
cruising motorboat* Perhaps, 
after reading it, you’ll observe, 
‘That’s all very we 11 — but a yacht 
costs a lot of money.” A yacht 
runs into money, but a little 
cruiser isn't a yacht* The second 
part of this article next month re- 
veals just how little it costs to 
spend a vacation or an entire sum- 
mer on the open water. 

Hot News on the Air 

\ \/HEN big news breaks, radio 
* reporters with portable 
transmitters whirl into action. 
And so fast do they move that 
your receiver often brings you 
eye-witness accounts of a tragic 
disaster or other big news event 
while the story is still in the mak- 
ing. There's plenty of excitement 
in the life of a radio reporter as 
you'll discover by reading about 
their experiences next month. 

Liquid Gold 

A FEW years ago gasoline* kcr- 
1 * osene and lubricating oils 
were about the only products 
manufactured! from petroleum, 
Today petroleum derivatives are 
numbered by the hundreds and 
range all the way from fly spray 
to T,N.T* and from lip sticks to 
golf-ball cores. An article next 
month discusses the new wealth 
being extracted from petroleum. 
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famous auto race drivers tell you of 

THEIR NARROWEST ESCAPES. IN A NEW BOOKLET 
MAILED TO YOU FflCC- 



Rwrlnti down the TtldErmapoll* Sim^wny jii li’t miSrH an hour, 
two cws abreast suddenly ao into u t’nwy ^kid. Another. nenrrclj- 
ten yards behind L beara dawn upon Them. DdtrU<;tk>ii for n!3 
*i*nw Imminent. Then, the miniclu ti»ll|K'-ii«l Radiator to 
radiator, the- iwn exra, |rv from mL>' from efloh other. And through 
1 h,lK opening [he third one su 1 1 'lis. tinsel But death Lb- cheated. 
And ul I roar on to j[Ten ter £[N*ed than everl 

Whai Ip It like In I hr driver's m*uI when dealli btih telle* M jfoui* 
racirit: eeiuuHE.'? Him tinea it Teel HI hurdle the vviill ' ilOW CJUi Jl 
ear tumble end ever ernl and yet ain'w out Ha t’ltOt UDlwnDHlT 
Fran k Brisko tells yoil. ^o do iVIlhuf fthaw, Douch Lit* (Hid a 
Score inure of the wnrld'-. uir.H r»muilH »uMnlilli! race drivers — all 
In jmi i-srJttiiii booklet now tuilng mailed Free ><n rimurst to Pyrull 
Company. Mail coupon below for your Free Copy. 

I-'ATQOlir race drivers I he world over dm 1 Pyrail. Do yoii'J Pyrnll 
reduces friction, hiitkfshea hrtrd rurlmai, mini* and Kludges. |ieci/cnts 
mrrosUm damage — wii* of Unlay'* crrateSt engine and heart nR 
pruhlem*. (nalm an PyroU every time you buy eoa and oil. Only 
an ounce or two are needed. «1 only a few pennies COAEl MilJUj- 
fad urrsl and t i-nam tlieed by Pyroll f’lumtinv, \V V Kidder. 
Founder, as I'yroil Bldg,, •rnM.itf, WH*™ rutin, IJ.S.A. 




BEEN TESTED BY PDPULAR 
AND US USED BY POPULAR 
PRESSES AND EQUIPMENT* 

5 TRIBUT 0 RS: 

Check und rmUl coupon 
for facts of our iinusuttl 
Oppurtuni ty for 
you. Start now ! 



ADD TO 
GAS & OIL 



T'hla 12- ounce 

c a ti rrentB 7 

Ousirta of l.U' 
brk’iitini Oil. 



FYROiL COMPANY 
5 S Pjrrtil BUIfli. T L jCrtn^c, Wf* r , U,s-A. 

Fli"-, ■-* Mill! n,n (Hnlirnlv Ow) n 1-1 I'* rt yi-i-f n-r« li.-iilil 1 1 1 l»| It. i- Lrui 
r-iTiLiiLE H-.rr.ii-HH fr^rri ik-.l-li of C»lfir,ii- a lot. rai-r,. 

CH lilt, -'(■ if ‘,'tf-wlr I'.r 01 1,1 I'fd h /hf fJi -rt-1-burtf 
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fa iSii-rifi— *■ | 

Cilj. Cciuity . ........ I 
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BO 3E ID DEAD STOP 
IN A FEW SECONDS ! 




Kls jlitim loriiEtuil the; Pptvnsylvjirtiii Railnvil wcirIi nwf 
|ltnS| J*- nh I (mil it Lniin oi ovff IDQO 8'in*. iumful ,-tLr- 

farJcKi^s run them tm a, HLup frmn a. td 80 imLa ptf hour 

quickly ii ml imootUy* 






Powerful air-brake of locomotive 



illlAKR, SHOES are jamnicil a^iln^t racijif driven 
by compressed air power for hkhwiIi, Bait slr>|is. 



illustrates HIGH COMPRESSION 
principle of modern auto engine 

T he higher the air-pressure in the locomotive brake 
cylinders, the more stopping power Casey .Jones 
gets. The higher the compression in the cylinders of 
3 r onr automobile, the more driving power you get. 

That’s why automobile manufacturers are using high 
compression engines in even the lowest priced curs* 
These cars squeeze more power, more mileage, more 
get- up-aml-go from every drop of gasoline. 

To get these advantages, set the spark for maximum 
performance and ujte a fuel uvade 
far high compression! Stop at 
a ~ pumps marked “EthyL" There 
T- $^9/ you will get more anti-knock 

GIVES YOU A BETTER 

RUN FOR YOUR MONEY 






COM PH ESS CD 
ALII in lniin brakt- 
ry] i nr lera c, r i vr* 4tv p - 
firjtjJ |>uWiT In iPrlll— 
trifl FlPJivy E rain .I, 



I ( i II CO M * 
PRISSIONinyour 
ftij I ■»1,ni-liiTi i 4’fl^ini.' 
cylirajnrs niv^a " )m 
[snwi‘r. 



fluid (eon tabling lead tetraethyl) than you get 
in the best regular-grade gasoline. By prevent- 
ing harmful knock and overheating, you make 
sure of 1<M% performance from your high 
compression engine and save on gas and oil* 
And at these Ethyl pumps you get all-round 
quality that is do uhloAes&d — by the oil com- 
pany and hv the Ethyl Gasoline Corporation* 



ETHYL 



GETS FULL POWER FROM 



HIGH COMPRESSION 

writing to advertisers please mention Popular Mvckanies 
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Nicked My Face 
ScrapedMySkin 

says Illinois man 

Now I’m back to Gillette Blades 
in my Gillette Razor,” 




MISFIT BLADES NICKED 
MV FACE AND SCRAPED MY 
SKIN. NOW ! J M BACK TO 

Genuine Gillette blades 
IN MY GILLETTE RAZOR 
FOR COMFORTABLE BRAVES 



I HAVE TRIED MISFIT BLADES 

BUT THE EXTRA ENJOYMENT 
I GET FROM GILLETTE BLADES 
IS WORTH THE SLIGHT 
DIFFERENCE fr 



T HE shaving edges of MISFIT blades have 
either too much shaving edge which scrapes 
the s,kin — or not enough si laving edge which 
leaves your face half shaved* Avoid these dis- 
comforts by always using genuine Gillette 
Blades* They FIT your Gillette Razor because 
they were made for it! Buy a package today. 




Gillette Blades 

Precision-made far the Gillette Razor 
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Why Trained Accountants Command 



f 



nd how ambitious men are qualifying 
by the La Salle Problem Method 



| High Salaries 



p 

VJET this straight. 

By “accountancy" we do not mean “bookkeep- 
ing," Fnr accountancy begins where bookkeeping 
leaves off. 

The skilled accountant takes the figures handed 
him by the bookkeeper, and analyzes and interpret; r 
them* 

He knows how much the costs in the various 
departments should amount to, how they may 
be lowered. 

lie knows what profits should l>e expected from 
a given enterprise* how they may be increased, 

He knows, in a given business* what per cent of 
one's working capital can safety be tied up in mer- 
chandise on hand, what per cent is safe and ade- 
quate for sales promotion. Ami these* by the way* 
are but two of scares of percentage-figures where- 
with he points the way to successful operation. 

He knows the intricacies of govern- 
ment taxation. 

He knows how to survey the trans- 
actions of a business over a given 
period; how to show in cold* hard 
figures the progress it has made and 
where it is going* He knows how to 
use these findings as a basis for con- 
structive policies. 

In short* the trained accountant is 
the controlling engineer of business—* 
one man business cannot do without, 

Email wonder that he commands a 
salary two to ten times as great as 
that of the book- 
keeper. Indeed* as an 
independent operator 
(head of his own ac- 
counting firm) he may 
earn as much as the 
president of the big 
and influential bank 
in his community* or 
the operating man- 
ager of a great rail- 
road. 



Business 
Co «ii re I 



Through 

Accountancy 




Some Examples 

Small wonder that ac- 
countancy offers the 
trained man such fine 
opportu n ities — op- 
portunities well illus- 
trated by the success 
of thousands of 



LaSalle Extension University 

DF.PT* (S64.HR CHICAGO 

OfpfMj f i ij; nl tier* t n A ttaQ Untune? — CllPCk Ijrlow :i ml wr wlll 
wnsl ^ou n ropy of '‘Accounljm-cy, ttio iTotafedtail IMI 
Fiya,” vritfroLit cjIj! Lira t Lon. 

: ] Higher Accountancy! 

Othci LaSalle Opportunities : If miirc inwriHyrl in one 
of the cutler tii-Ji-W oi indicaid kiDw, check licct-i 



□ Busln?» Mnna^mcnt 

□ M 1341cm SKtaitni mi ship 
I'! liafftc IVl u ■■ u^v n, f ■■ t 

D l.o w: Decent LL, tl, 

[j C!ommcrdal Law 
LI ImcI.isU-JjI MLniu^mtUt 

□ liu^in^s Ottfie- 
uportdoncc 

□ Credit and Collftliim 
„ COrm [3i3 n d-trtce 



N.kUlC- 



Prest'iH f'usitioti 



AeMftss 



LaSalle accountancy students.* For example — one 
man was a plum her* 32 years old, with only an 
eleventh grade education* 'today he is auditor for 
a large bank and his income is 325 per cent larger. 

Another was a drug clerk at #30 a week. Now 
lie heads his own very successful accounting firm 
with an income many times as large, 

A woman bewkkeeper—buried in details of a 
small job— is now auditor of an apartment hotel* 
and tier salary mounted in proportion to her work, 
A credit manager — earning #200 a month — 
moved up quickly to #3000* to #5000* and then to 
a highly profitable accounting business of his own 
which nets him better than #10,000 a year* 

And What It Means to You 

Why let the other fellow walk away with the 
[>ettcr job* when right in your own home you can 
equip yourself for a splendid future in this profit- 
able profession? 

Are you really determined to get 
ahead? If so* you can start at once 
to acquire — by the LaSalle Problem 
Method — a thorough understanding 
of Higher Accountancy, master its 
fundamental principles* become ex- 
pert in tEic practical application of 
those principles — this without losing 
an hour from work or a dollar of pay. 

Preliminary knowledge of book- 
keeping is unnecessary. You will be 
given whatever training, instruction 
or review on the subject of bookkeep- 
ing you may personal- 
ly need— and without 
any extra expense to 
you* 

If you arc dissatis- 
fied with your present 
equipment — if you 
recognize the oppor- 
tunities that lie ahead 
of you through home- 
study training — you 
will do well to send at 
once for full partial 
lars. 1 he coupon will 
bring them toyou 
without any obliga- 
tion, also details of 
LaEalle’s convenient 
payment plan. 

Check* sign and 
mail the coupon 
NOW* 



□ Modem Faromnn»lilp 

□ I'cr^onne! ManAte- 
ment 

d Ewpcrt Bonlilitvpliii 
a C, I*. A, Couching 

□ Undines* I'lrlgllsih 

□ Site not ypv 

□ Effective JifHiiiltittfi 

□ ft.ii 1 1 way Accounting 



■ .. i lu ^ □ iivjjJ .. Li3u oo rcqucjE,, 

WftrH H’-trtiHij to «vj iWi'a pica* <: medium I'Ojutiar Mechanic.! 
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D O YOU want automatic oil htat in your 
hnmt? Here’s the answer * * , the sensa- 
tional new Williams Oil Burner! Engineers say 
it is a marvel . * . and k delivers you for all time 
from the back breaking, callous making drudg- 
ery of furnace tending! 

Why wait? Here ’sod heat at a price you can afford! 

BUILDERS ATTENTION! // ti ill pay you tv in- 
vestigate this great rtett' oil burner. Set it! 

STUDY THESE GREAT FEATURES! 

+ Eiirluisive anil-carbon 
nozzle 

* Burns low Cos* No- 3 Itiel 

oil 

k Silent At a whisper 

k Williams e n gin eo ro d 
throughoul 

k En>y paymenla — 12 to 36 
months to pay 



WILLIAMS GIL-O'MATlC HEATING LOKI\ 

Dept, 39H, Bloom i nut on, III. 

PI gave send full facts about your amaeinply low priced 
Williams Gil Burner. 

Ntinif .1 i> ■ 

/t E3*aj T~GSt A ■ * ■ « * ■ * ■! fc ■ ■ I 1 * * * ■ P + , * - ■ * * 6 a * * * * * + * * * * * I I ■ 

City .Jidte ► , ; 



k Fully Automatic 

+ High Pressure coutinucOS 
npArk — no radio interference 

■# 1/ID b p. motor — very low 
current consumption 

k Two-sl age pump with auto- 
matic s*Ioty shul-ofl-“ijni- 
loiic prsssuie^COttitant 
&UB* 



{ C on ten ts — C on tin u ed ) 

Work in vise protected with aUlO casin c „ ... .. ... . 256 



FerF prator from hack-saw bla de . , , . ,T. . . .T7 ~ 300 

Holder for ha ck-saw blades all 

Stud -bolt sfttyr fmm hexagon steel . ,31fl 



HOML IIWPR0VEMENT5 

Hip hoo ts dried on coat hanecr ....... 270 

Dri t with the mo lh s ” , - . L ~ ~ , ” k ^ * 1 27 4 

Opening in garbage can lid .idimith h-Eu.tr ,.200 

Bujf-pronfing French windows L , . 2fifl 

Ooplin E clccir icA i g IhtTng pl an ts ■ , ,2 94 

Solvtriy voutHhomc n-rotik-ms 298 



LAWNS AND GARDENS 



Garden ncol and waterfall . . . 28-7 

Celer y bleat bed with Inner tuW , . r , , . , . . , . 29 4 

Plants in boa protected aeamtt rain . . . . 

PHOTOGRAPHY 

Ri-rn nving organic slain from photo prints 278 

Belter photos with diffused light . . .301 



U a- in if~ mirror to cut photo costa , ■ *31 1 



POWER TOOLS 



Taking up play in shaper sticker block Z9J 

Electrical outlet for your l.-it he , 305 

"Wrench" Ip torn grease cups . ■ , t 1 1 t t , . , 



STORE AND SHOP 



Paper bags "tied” without string . „ f „ . r + T T . . . , . ,267 

Window ventilator from curt ain rod /H7ft 

Paper tape .applied with brush 304 

Shop workers wear towels on arms , ,305 

Powdered rosin in sack handy a re unit workshop, . , .312 
Sturdy t.ink for wcMirig tank 312 



Work rest fur welding table .... - , . , -r-I ,. lr ,31 4 



WOODWORKING 



N nvrllics in wood 3fl3 

Ji a holds woi k for molding cuII.lt ......... 

CitHinir sharp angles on a miter box .273 



"'Standpipe'" pressure steamer for light job*' . . .2711 

MISCELLANEOUS 



Fivr-point star drawn accurately ............... .266 

looi to plug watermelo n s 267 

H°oka tip bucket when hulling out cistern 27fl 

Sink s topp ers provide c ove rs ior th rm isli' ja r s , , . . .2 70 
Coat rack hangs fream picture moTtling T ^ -273 

hlam e shield Iro-m chemist's burne r 373 

Locking bottle .Hopper .. ■ ■ - - - 27^ 

Sidewalk locomotive easy to JiMlM B7B 

Bey bicycle locked against side ol house .. .... .. 2 fiO 

m*" !_ _ S'i.. a . .i _ ■ m ~r s — r — 77^1 _ 



Water fau ee t operated with clothespin .......... .ZBO 

Plant retractor for a.o u ,~l r ] u r n . ...... ,Z B6 

Sliding nail bin^ from tin cans - gfiti 

Whitewashing porno* siirfncc^ . , ■ .28-6 

Bloc h to iiold ’flooring tight while nailing .......... .288 

Celluloid shield for compass Ice ■ . . . £AR 

Thumbtacks kept in d raw iug-h curd nnckc t . . . . , . . , 2fl8 

Do l l ca rriage for winter and summe r , . ggg 

WftTjli o.irj snpp n rt ed against ce iling by st a nda rd . ~ 2 fl# 
Flower EtanJs in bent m etal 2&D 



Oilstone kept nn sliiJipE shelf 2^6 



g-Jifrgj- uvei u j d&ae a m uae niic uheupt 1 . . . - + 4 - - - - - , a . ^mij 

Driving small iron, rods without buckling .30-1 

Warning flag carried in pocket ■■■■■■.. 7. ■ ■ .204 

Ro3!7Te.io clean drum:- 305 

Salesman carries papers in false pocket ...... . „ , .512 

Helps for the machinist . . 313 

Micrometer extension for places hard to reach .... .314 



Show cards, displayed on embroidery hoops . ■ _ . . . ,314 
Tumbutton improves square for marking boards ...314 



IMPORTANT NOTICE 

Hr Lb Lhc Irtmlien nf tins mauii^lnc l« iircuhlc ili TL'rnlcr.? with 
iiiti rrniii Lr.n n-c^r'llnt tEu 1 IttteBt drfelomncnl- In the mschtinlril 
tV r Inkl' nri rCH pCifl- I n 1 1 J I y Ui.i Iti wlu-thiT [Ln < 1 J - > 1 h; ’jrre riniE;i im-d I r i 
i ur nrltelf-: u rc- Fumed by pates Ls and utlihr readera Id iitTestljiile 
1 1 1 J - i.i I * n.-l ht'Tfjrt jjiabSm:. UiJnjf. nr -i-IIlnK artj Lif Lii: i ]srEiiluri,i r 
II I*c Edi.es. nr iiiflc-eSM j; described. Jil enkr Ee avoid pce^JliU- llabllily 
fur patent lnJri □yeotml:. 




INTERNATIONAL CORRESPONDENCE SCHOOLS 



MEANS 



It takes brain to 
earn money— trained brainl 

The man without training is 
usually the man without 
cash. You can train your 
brain! Thousands oi men 
have done it through spare- 
time study of LCS. Courses. 
Be a cash man— be a trained 
man— mail this coupon! 
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or 


obligation, p!ea*t 


send me a. copy of your booklet 


"Who Wins and 
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Why” and Full 
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marked X: 
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prospective — 

,f YOU ore fJ ly "C'^vou w° n * ,he be5 L 

real oppoU^.tV ^e^ WQU , d expect *° 

available Na . cn, 0 , hers may ' Tiakt 

, t •„ sc 
, Remember this ‘^"'youR time. e tfo,t <?! 

enmnv^ ore ’ pen f f 7 or opportdm.ier. ,n I 

ra prepare yourse f h* tra ,ning ^ 

”e& and ! h A$ U ' Q °d alto on *• 

S3 Kfe j 

LOVERS THROUGHOUT THE 

. The Hemphill Unrted Stole 

elusive Dress 1 Schoo _ , servces 

X Our Schools °" d e ™" V Qn d ore recOC 
in strategic p lfst t0 ,hc other, not 

one end ol the country ^ tw , n ing, 

rel-ln&ct^otstudenu 

. W e do no. accept | 

® 

ARE NOT THE TYPE tremendous 9 

tint, - - then "u!. Q.esel field. V™ ' 

v 0P m<?1 ' * fj* net 3 Die-* 1 1 

offers you ***£% *W* - 

vEbtigote o^rht. O ^ means 

D e^cl Schools rh£n v u ^ y0ur own H d S 



HEMPHILL DIESEL SCHOOLS 



HEMPHILL DIESEL SCHOOLS * .T ‘H Irt Jh \f .\JJy t • ' j 

■ it. NA'iCi^t ^iQE .1-JSTfH.lTrfiPJ » 

Plcait lend mu lull ddsih m ysur nftfm ol 
Dit”iL’l froioiit; a ltd a ftet con af th* 41 po^r 
bo nit "MflflCH OF DIESEL 



are kxuH-d crrly its fhe citivi end el tV add reties 

lilted Ifl no wny CDorroctird vtlh Other t<hnk 



POSTON |j fir.M+li-tL* Aurrtoe 
NEWTORl^l-i'&O'JWrrilSPud L 1C 
PITHOIT, ,'4-u W Lafey«tT« Efivd 
CtllCA&O, ?QI * Lutf Other Sl'isrrl 



**lMFHPS, fl=17 f.'ionroc- Avpntw 
LOS A NCI LFS, 2 1 JC San Fe-rno-idci R d 
it aTYLE, $ rt i v/tiiHcikc North 

tfAHCTLIVU.M., liC-J Gramm le -yt 



NtllTr 



ITAcji ttTlfcfttfl to K'irert ixvrtt jitr.axe we.rttia n t'vptilar Mechanic* 
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To help you answer these ^ questions: 

1 



What are today's 
opportunities in 
Drafting? 

Will I like the 
'work? 

Can Hear n Draft 
ing readily? 



To Men Over IB ami Under 4 « 

This ancr In NUT dpt» Hj bftyd 
under 18 tji* rneH GV^r +0. bUit iF 
you are WITHIN ibcHK a ge lim- 
its, yon ewe l tto yourself to i nvra- 
UgafC tMB uppartmiliy. , 



Drafting Opportunities Growing Daily 



Before anything can be made or built, the Drafts- Prove That Vou Can Qualify 
man fi rat i n list d raw it . Du ikii rig trades , transportation , tr you o r r tmr Hand un tier 4 0 yea™ of ow, 
manufacturing ■ — ALL depend on him* That is why any tie 2 lesson* will be»tnt fiuie. in ihrprimryof 

pickup in my line means fir, l call for the Draftsman! T&ZSSgZ T* ®S® 

Fit Yourself for a Job with a Future raw Itrjr]n n in ir Id romp] pt-o mast try of limiting 

Drafting welcomes ambitious men — offers good pay to jobflu^h a f 

Btart, with splendid opportunities for promotion. One of the ini* EIGHT NOW, ho. * diut mail tbe coupon r 

steadiest of ulllmcs. Right from thestart, the beginner works __ ■ r - . _ 

side by side with. experienced ruen — inking in their drawings, * — 

making tracings, constantly profiting by his contact with 1 

seasoned engineers. The "higher ups” see his work. If it is ' UiJ|nllT1 , B i- 111,1 ,.' v ;' !| ' 1 ei < m* 

good t advancement is sure and steady, J . T, J " r , ' r *’ 

Pleasant well-lighted offices art" the Draftsman's work- 
room* Be keeps regular hours, with congenial, high grade 
fellow workers. The work is fascinating — embraces not just 
one lice, but hundrefls. 

Drafting Experience NOT Necessary 

You can master Drafting readily by home study because 

you learn ami advance exactly an professional Draftsmen 1 ^ 1 

work — with T-square, dividers and drawing board. Actual 

working conditions arc duplicated to the final detail- Thou- Ma( ', Coupo „ f or £ t essons FREE 

semaa of successful graduates enthusiastically endorse Amcr- r «■ mm «, * *, * m m* mm 

icon School methods, nowhere better exemplified than in I American Schufllp Dept, DDC4S 

niw TVoftmrt fi™,™ 1 DiimAve, at&suaSt., eweafo 

our Ural ting course. ^ . ivi 1 h»u t the i^iisbtai^tiliKivtioii. md 2 ba’inciiiR Drart- 

Wo want you to see foryoursclf — Ijcforc you come to ANY I lep IJ'RRnna and free Bulletin. I am ovur IS, UZkder 40 . 

decision — exactly what Drafting is like. Wc want you to l Anti 

judge your own interest in the work — and our ability to J i ““ 

teach you. So wo make this 2 Free Lesson Offer. 1 Adfrtzt- 



American School, Drexel Ave. at SSth St., Chicago, 111. \ c-ttg... 

When writing flrf rt rt incrr, ji Jrnfr m fttt i*n Fcpular JftfJid JltcB 
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i'UPULAK IVIKL. MAIN I La AU VltKliSiJSU S-BLTIUM 




AMAZINGLY EASY 
WAY TO GET INTO 



ELECTRICITY 

Send Today for Details of My 

“ PAY - AFTER - GRADUATION ” PLAN 

Don't Bpcnrl your life never sure of a job. Let us prepare you fur 
your sLm m a flood paying field. Ut u& teach you How to pro- 
pare for iwslcioiia vh:it lead to Hood salartt-i in Electricity — 
NOT by carrcgrpomifince* but by ;ui amazing way wr teach right 
Here in the great LJoyne Siiups. Vue ftet a. praciical trflininia in 
VO (lay a. M.ul the coupon below. U you areahud of inotK-v I'll 
eemi youolldetailmw my ' p:iy -after- gradual inn plan 11 where runny 
Bet my training first acul nun paying for it 5 month? after they 
! >L« jrl fechwol aod then have IS months to complete their payments, 

LEARN BY DOING — IN 90 DAYS 

BY ACTUAL WORK-IN COYNE SHOPS 

I Joe t care if you don't know an armature from an air brake — S 
Man l E;*py..--t you trij Coyne tralnms is practical * 1 learn L n ft 1 B 
™™I Ucito i let lack money hold you baiik fruiti niHuTig all do 
tans of my amazing jjLin* 

MANY EARN WHILE LEARNING 

If you need part time work te help ray your expense, m tnuy I 
a *"«» m'lp you an M-i- have tmudmcld ci other ■*, W juui, you graduate 
well JfLve jin« lifetime employ nient service- Ami. jn n brief 
weeks, in the great shops of Coi n** we traia you as you nfvrr 
area m i- 1 you could bit trained , , . on erne cf tin: KresileBt outlay* of 
electrical apparatus ever nH-tCKibled . - . real ilyuimic:., engines, 
jKjivmr planr.i. autos, fl wile bboards, bousewiriug, armature wiujJltLc 
aab many other branc hes of Llectifeity. 

ELECTRIC REFRIGERATION 
AIR CONDITIONING 

Rigilt now' we arc including additional instruction in Ivleetric Rc- 
tiiKetatiuit ,-uiil Atr Cmii.lUi/mina without uxtr.i cost no Unit yous 
training will be Complete uhd you, can gcL Into this marvehsus, 
rapidly expanding lie hi, 

CRT Till? E? A rtlwil Coyne in your great chance to 
* M111 fti’t i««t-> J !i-.-1rL,-ilv. Thin «k:1i<»| 

is 03 years old — ■ Coyne training is tested. You eon find out every- 
t rung absolutely free- Simply mail ilie coupon and LuL us flemti you 
trie big, fiii: Coyne book with phntnBrapba . , - facts 
- - - OJJfortuni Lk-s. Telia you how many earn ibptnsr* Jtk 
while trail ling and. how wfi assist ourgradlmtM i n lliv field . f ™ 

Mo obligation to you. So act at once. J List mail coupon- 

BIG FREE BOOK! SSSlffil'SffiS vh 

COYNE ELECTRICAL SCHOOL 

SB® S* PAULINA ST. ( D*ptCr-M, CHICAGO, ILL, 

■ H.C-lEWfS r p rtSii COYNE ELECTRICAL SCHOOL 
; D*pt thn r SOO S. Paulina St., Chicago, 111. 

r>i-.ir Mr - Lew-i.i: Without nhligy Ekm send ma yciir big. free 
1 with fnrn? about Coyne 'Jrisning anil details of year 

j PbJt - Tultk a- Al tef'Orad ua tloa ‘ b i’lim 

I ^™» , iia*. 

AddrtH, , . . * 

1 dly , < -.SUidS, * f 





DON’T BUY 



Until you have 
seen and tried 
out these 
wonderful 
instruments 
at your 
dealer 



r>nn + t buy 
Guitar, 

Mo n l!m 1 1 n , 
banjo, KiertTic 
Guitars, LikUi 
]uli!R,ori>nim8, 
tiutil yon bavo 
tric'd the ?1] inner- 
land Mjiv- ItriJ.i. 
Guam i'i teed 
More for ynur 
Money. Wonder- 
ful, snappy, power- 
ful, pleading tone. No 
equal in price. Sold on 
easy payineatu and 5 
days free trial by all 
leading munic dealers. 

.Send for free eafca- 
I fig. Mention jnstrii-* 

iriCEifc wanted. 



Cut Thi$ Adv. 
Out — Good 
for S1.0G 
Credit 



Write today - 

Slingeriand Musical Instrument Mfg. Co BJ 

1 325 Bdd«n Aie. t Chicago, Illinois 



AVIATION 




StrathnMHir Siiliiin 



APPRENTICES 

A rtibl lioiiA, sir-mmdt>d young men, intermt^l 
iu entering t be well priid field of . Aviation, write 
immediately, eucloainjt pstainp, to 

Mechanil Universal A> [align Service, tnajrporJEed 

MI fatlrp..!- rt.r.K ; 




WHY NOT 



ppurirf sqirtrLj; , summer, 
fsatfierliaiir liiJlUrrlllea. 

rrcflt «r riiMUH, I h 



r»n , 



y :*i r | ih| i hi- 1 1 1 jilrrlllpa. L nr-L-c Cs- 

Ihll-Kfred 1 ) nf kinds fit eoHeettOHfl. flume wnrm 5 1 
Vi S 7 ujirfi. Sim| 4 c □uhlMo 1 Wdj-k wHM nry tnitruc- 
tiwn». picturen, ivin list. WHLfr «x|»gr! -HsnU The 
(S3nt fltainpsl f'T []L(lu»tr(iC*<f rroawetM?. l»rrao »L-ir.|. 
j 1 1 hi.ll Mr, H.ricl-iir. Di-,i'rr in 

D -pt. G. Box 1424, 5m rl C.UiL 



Print Your Own 



t 'nrtln, nt.\1 Lunr-ry, ruruJ^ ra, LnftS, inlieb. ft<liBrtiunR, el«. 
S:i r. rmnnuj. Print fw CHheVs; Big Proilli; P^.yjr rule* 

• • • .• l'. . ! ! ill n ! S'eii v.i.j I ikiS- Rifc-jr-j , n-c. J, s.iimt (iFn* 

IFi/Sl, >-J, ikmml J 1 Llw. 1117 . f'Uid biF en-Ulaf add nil 

,bLaU a THE KELSEV tOJMe^lKV. F-jl7, MEKingtf. CQHM, 




MAIMOlClHIKlMOIOfAMOrV 



BEDFORD 




1117 lied ford Ave., Dept. PM’ 51 
Bronklyn. New York City, N. Y. 

□ Diesel Engirtca 

□ Djesel lir&ipeerEne □ Oil tlurner 

U 7\.VLatLon Meclmnie D Welding 

□ Aenruusutical Hnsinf’ering 

D Auto Mechanic U Talking Pfclureg 

G Rfifti grration □ Macliinn Shop 

□ snd Television Mechanic 
U Air C-mditi'inini! f,J Sign Painting 
lj ArdhitecLlirabMi^h&nlcal Drafting 

□ Electrical nU'indow Display 

□ Ariuature Winding 



TRADE 
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-VH mt - - 
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THE AIR YOU BREATHE 




is today** challenge to science and to you 
DO YOU K7V0W THAT. . . 

■ man can live thirty days without food. three days without water, but nat 
three minutes without eir? 

* the average person eats three pounds of food, drinb four pounds of 
water, but breathes thirty tour pounds of air each day? 

ynu 

* J young man, are standing at the threshold of a new and expanding world de- 

i iment — a new industry designed to make a better and healthier peopte through air con- 
«'t ! ling and refrigeration, Whal pert will YOU have in if ? This new forward movement will 
■ ■. orne to yCu, You m-usl go to il-“ prepared to serve. If you are properly trained your 
rewards ihoutd be great. 




The Thermo Air Conditioning Institute is dedicated exclusively to train- 
ing men for She responsible and profitable opportunities now opening. 
Courses offered meet the needs ol the student and tho demands of the 
manufacturers, A 1 1 include practical training on modern equipment. 

“THl Alft YOU BREATHE" is our new booklet thal will help you dec-do 
whether or not you can mate a place for yoursrtf and grow with Shiv 
industry. It is full of enlightening facts and iHutstraf ions. Free for the 
asking. Send postcard, or use coupon below, for your copy. 

Invettigata, also, railroad transportation allowance fo the Institute. 



• 

This ultra modem an<f 
especially equipped 
training institution 
it located at 
162 5, Alvarado Street 
, Calif. 



THERMO AIR CONDITIONING INSTITUTE, INC. 

'TRAINING WORTHY Of Th£ INDUSTRY" 

I I 1 SOUTH ALVARADO STRICT, LOS AHCllIS, CALIF, 



tl*l« Itnf me year Wr haaklat and mtnrmatian an your -caursei. 



Ci ¥ . 



..Sh—t— 

. !■«■(... 



AGC 



t-T-n 



It Af n K _ r it in(j to ftfiyrlijfni jjJiow mention Popular Mechanic* 
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fyrULAK JHlELHAmUS AJltVliH LlKlPJtf sLCTIurf 




RETAILS 

ONLY 



WORKS FROM ANY BATTERY 

AihAnlnp" R r-EGTRIC ARC H JiLLJt.lt hub ui> to nn 

BlvTirn lhl Eif-ry, (fEBCTAtfift tT*"l IL’’n d 'I I M l,4«|.-*W'fdffh All Bl?Ud 
f 1 M ir.ni ]H'I i ini'll! roq» irn mi ■ iitu tmd*’., S'-i.-Mh, rFr|i n lJjM . nl,i-r 
1 >‘ nil-ill, brnua r.u4Ju» — ftFuEkfcr [Jinn IrdurA. Win La tr h", nu( 
ft I^HWi ■Arthiint rFirrtn'jne baLtiWh JttjB'i sht. i^j-a- ihiipi far 
aiimail mr.. A xnil nr^l rj «r rt iDol , jAuntily t'ull U J-'L'p, LY CfUAL' 
A. NT KK □ _ 

SEHU MO IW DME V — CtHBIrt I I ■ lluatitaBdl H,r Uarir. . 

E Ln Inrrm-, p-i.rxi.i-p. wiwL »IiO|j. OrdBr li -i „ Fnli*l pm *J l 

7 raimibj . Wa nkifi CvHi-tt. -KiBliI-iI ~Lt u ilh roll t ]'*Y Mfc JfcJ - 

3 tHial nmn «p.lv t J ■ 94. Ill'Ll few triit* f^iitiBe. Jf nnt I 
il tl dUCtl* I fOt nr H in bI di Vi ilLlCJ V*' li rd Liiidi iriinq jiF I 

i COMFT WFLnFR^ oceT. v-im 

I wvmcn nCLUCKi, ciMCIMNATI, Orlio 



Arc you In a rut, tied to 
a factory job, with tittle 
ur no prospect tor ,ji|- 
v&ncemem? Will you be 
doiriLi i lie same tiling 20 
years from now? 



and wake up to SI 1 ma Uoy! 

Jxa me Hturi you thin fine aJl-wool union uuiored sn \ t 
FREE of COST. JluM rulluwmyfiJLrtY isULTi amj pjliuw 
the suit, to your rncudx. MaKO Up to $12 m ji day easily. 

Ht ti*wl*nr« — <•« cinriHlni na<*Mry. 

fw Sjirnuln fhee: OF COST 

Writ* today fur FREE tJeUiLm, ACTUAL SAMPLES 
ami "■fture-flrfr" nmiiey geitlnif pl&nw, send nu mousy, 

M. J. Collm, Pritrw TMIVrlm Cd., Dap!. W- 21 ( 

5 W T*'“P Sir ChK«m. III. 



will you train for a 
better job, more pay 
and prosperity? Pre- 
pare now, to enjoy 
everything that big- 
ger earnings make 
possible, 



Wi< C'A JinsP-t* far v ■ i ' j f.s'l nf ppvLre tiniA. OtW 
SDH KtiUiUlnlil nBTuHi'.'< “ Ihfclf* IW^pJp iiild ^ 
IVqveii (n’t wHrr*, e-Hihir,* 



D The Miaad to Advancement 

RAFTING 



_ _ '"tr llfit JaV 

• SAW CABii BONUS DtHlbER YOUR Wl.liKI.V 

K A USINGS, ■“ ' 



I'D pir>w yttu haw ttt ihFL il nm'-H, wn-J 
4 ytoi bJmiC -Bli DdpJ*y Outfit nod g-u^k anih pint* — Ef 
Bii ni.inqpt finL. rVp»di ^WE, Jw4 Kai UlTIt 911 {XWtfinL 

ALBERT NULLS, J'Kfl Jfl 4 ..m w th Avt., CincJnnftU. Ohl, 



In every walk of life practical trainimf in DRAFTSMAN- 
i'HtP wilt prove valjaLlCi Even if you. filin' t nceept et job 
b DftAFl'itMAN, ymo will be money jihptad by tnkinc 
Engineer Dobes Courue. You will be am el zed nt tlie ep*ed 
With Which you cun learn in your own home in your sparo 
time hy Engineer Dube's PRACTICAL METHOD. 



100 % Improvement C na ran teed 

We build, fttreoatheri the vocelI orpane^flut TJ-t'Jft 
sinatiM Ifxsctnx!— but by tuudatisentally eound aod 
^ClcnthJlcuUy coircct At/criC fjfrrlwj ... ind nlwslute- 
ly fftotfffiHirc to I in pro v eauy aluei rw or Enwakinu vo ice 

nt .... Whiii* Jni utwiF*iTipE irnL-B Iwolf — inr.c frniitliBMfl 

WHY j 1 1 , ii nui ntiw li ivl 1 th<" Vijii'i 1 jrmi I 1 .. i,’ Xi* |ii r.r itiirii *iici|. 
tv anyone nutter IT ywi iialBai .Ip.ii il hj inmni, 

PERFECT VOICE INSTITUTE, Studio C-13S 

04 E. lakfl St., Cnlcaitt 



JOBS NOW OPEN 



Itl dll industries. Draftintr leadji the Way. Tn Aviation, 
Lire tricity, liuildintr- Machinery, Autoninhilt, Draftsman 
must be instil, nnd theEr work corner first. Recovery in 
industry and buiJdlnjt iu definitely on the way. Mu ay 
trained Draftsmen will be needed on better Jo!>a at better 
E iu y and shorter hours. 1 J repara NOW 1 



^7^1 BY OUR PROFIT-SHARING* PLAN 

OUR GRADUATES SUCCEED 

r£T\ liJjM Oae ol *ur i&wa BtunJ^Dta started ia m vnrv email wny-udw 

W. i i f * d-rjjnji r,var t<[>.(KW U year. AnOlLtr in WinmiMia, nvfr {JU.WHI 
tbr lint l>*y or niebt (Ium(. Call or frrlta Iw FREE BOOK, 

ChlcagB School at Watchmaking, hpl SIPI ■ ti$ It Clait SI, . ChlCi5U. 



Learn at Home From an Engineer 



I will teach you my practical method that hns been success- 
ful wills thoUSBndB aincu lEfOO. I will furi^i^h you with all 
tools urid a drawiniT table. 1 wit[ teach you in a very abort 
lime by mail in your apnre time until J'oU actually have a 
desirable DraftSfms n'» jub, or prepare you for better nay in 
the job you nnw have. No School or previous expe- 

J- ■ ■ 1 1 ; i.- j m 'I i ll. You must he entirely RatiaSed with Iiljr pcrftjml 
ti-.-ih mp UXTIL COJIPt^Tl'VT and until an&tRted to a position, 

THE YCIT r,FT ATX YOTTR 

M'lM V BACK. ' 



Start SOW 

u ml net Hie trainusp, Preparo 
for more |my and it r>etti;r igh. 
S t- u r| [he e fi u u o n 1 j iilo 17 
TODAY I Time j-i nsnrveyt 
Don't duUjf! Nu obUgatious | 



Complete Outfit 

Sll« 20 X 25 iirtehil 

FURNISHED 



PLEASURE or PROFIT 



ENGINEER DOBE,DW. C 33 T, libertyville. III. 

flerol me yonr free tionk “ D -— — ' — '■ ■ ■ “ - 



j-- — j-* » SuceMsfnl Dfaftnmftnfthin 1 ' And ce. 

juittu how juu ^vnl aiuiit Pki lo a guod uoaition &i ii JrafLiULan, 

Rente ... a v* 

Add > 



ress „ 
Poit O.ffrc 



14 ’J‘i'tftrj ftfet . r ■«■' menfitm / J o J* N-hi j 1 il/i-'rAn n iV>t 



AMAZING NEUJ ELECTRIC 



WATCHMAKING ^ENGRAVING 
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Beginning Lessons in 
Diesel Engineering 





Test Yourself Without Cost 

See bow readily you. too. can 

Learn Diesel 

At your leisure in your own home, read the e 2 
Diesel lesaons carefully. Judge for yourself our abil- 
ity to teach — and your ability to leant — this f: in- 
growing new line of work. No experience needed. 

Diesel — the New, Fast-Crowing Power 



,\'ome 

A dWrcra . „ . 



To Men Over 18 and Under 40 



This offer ia NOT open to boys under 18 er m^n 
40, But if you arc WTTII IN these age limits, you i v 
it to yourself to investigate this unusual opportuo ity . 



Is Vour Job Safe? 

as the gciwnline (ipgme 
changed or wiped out the lofes 
of thiuiHAn<ltt who dcpemled on 
hunst'-drmut vehicles for their 
living — juafc as electricity chan god 
tho entire eot-up in the heH>: 
of light mid power— so now the 
I ) hsr I t * ii gin e is f a-" t- in v;i d i i ] g I not li 
the power nud t.rntjr-pnrf uiion 
f h dds, pis d th t onto ni[i|4 tho presen t 
jobs) of tJ j£>ij>:iijds of workers. 

If jobs in your JEnc arc steadily 
growing Bcarnr, j'ui owe it. lo 
> i > 1 1 1 - 1 If to hivcstigiitti this tiew , 
progressive. uiicrowded hue. that 
in our opinion will offer good 
openings for the next 25 yearn. 



Diesel engines- — • l.N>i j auf=r of their 
high efficiency, dependability, ami 
economy t)f operation — fire fa^t replac- 
ing steam Bud p;LHdJine engine in power 
plains, motor trucks mid busni-n, Joco- 
motivca uiid ships, aircpcifi;, dredges, 
drills. pumps, ate,-— Opening up ail in- 
it«i°.Ii]ik number of well-paid job* for 
1 lie^el-i rained men., The held of Diesel 
I-Tcmeemig is tm the upgrade and cun- 
tiniLully e.v minding. Jl will provide 
steady employ men I h advancement and 
good pay for those properly trained in 
this new industry. 

What This New Field Offers Vqy 

Now is your oh&uee to got into a 
big new imlusf ry stud grow up with 
it to an important position. ^ Today 
there ih pranrictiJly no competition in 
the Diesel field, but the i n c revii Og lira 
of Diesel engines will res nil in keen 
competition for johe; in the near future, 
Ity starting your trainjng now, you 



can keep ahead of such rom petition. 
Von net complete information on ull 
(ho lulcst Diteul developments — two- 
and four-stroke cyrlps; Jow- and high- 
specd :ui(l heavy duty tyj>CH; Diiwel- 
electric ireneratmK eyatems, etc.— in 
our eourae. hnludca all text material 
—mib special diagrams for quick un- 
de rstaudnu? of this new power. 

Res! Opportunities for Trained Men 

Get nur Trot* Picsel Booklet and 
learn all about this new, Fmst.- 
Crr iw i 1 1 £ line — its Opportunities and re- 

g uireniAnU. Find out what thn ! Jii'sel 
eld offers you — how rapid ly tho Dir^el 
industry has developed during- the ljujt 
three years— the Jar Renumber of Diesel 
engines and af'Ce^-HortC^ being manu- 
factured today— how quickly you cun 
obtain a complete understanding i nf 
Diesel engine principles and nporal ion 
by home study during your spare time! 
, . . at your own pace — without inter- 
fering with your regular work. 



American $chooi f Dept. DC45 f Ore* el Avenue at 58th Street, Chicago 



Get These 2 
Diesel Lessons 



When you learn what worthwhile <'tt- 
[h iff Uni I inUIUCl i iff i rw/iml how reail ll y 
y ■ . i j epa dali tnun thEtu thnniil) Amert- 
i';ni Si In . iM mining. 1 1 lOaj liii't. rtm 
Lunim;; jmlnl In j'uur Ufa, if you ims 
ovrr Is and oqde-td, write TtdlAV 
for rillUE le^sfjna usd J- tlLL Informa- 
tion- No pbUgnlioiw 

Free Lesson Coupon 

Ameri f’;! ei Hcjmf it, i -u.'q E . JK - fi 
1 IrcxeL Avt. at Mill hi.. V'hlrnJCO 
1 am over IS anil uadcr 4tl years ftt 1 

nai.- vuimiir iitilt^iiilun, tdeB#- bcimi 

on 1: I 'hsci leisfttiijH ..J. ! IJU"k-I t>oc'kk'L 
1 ELEE. 



Wk^n writinsj to aifrerfiscre jjfeujse im rifttm Popufur A/ncJinirtrs 
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THOUSANDS HAVE 
LEARN ED TO PLAY 
THIS EASY WAY.. 



no l'lnlri ar.,1 paaj, I iM-jian aoluil 
ipiufl .■:■ Jn Its* i^a month* | llv frloncU-^+* 

afitomnnrrf— Lhpy wJitro I I i_aij 

ever Lalscii niuiic Imdns. 

* Mi** n, r. 

SQUUmtunL, N. C. 



jii^OtlcInK jfrnir Itinmi and nm n.Aliiiiir 
***?} , t play In n. rhurrh ji.>i bei'Oinl 

vl aJ Inks i :i=i '1 tiavr tl*n slfciicrJi un wlili the 



JJ.Tjjii «f DIliij, KEttJ.n 



■*■ MF. B. 

'Actual pupil/ names cm request 
Pictures by Professional Models H 

FREE BOOKLET.. 

and demonstration lesson 

C EE for youtsclf how simple fitid tasy it is to k&ni to play 
^ your favorite insirurnem through this famous short cut 
method. The l', 5, School of Music witl gladly semi you a 
l' rre Dfffidnitrition Lesson and Explaiialorv liooklet which 
describes th*.^ smilingly simple principles on which this 
.niflbud is built. No nrinflcss e^ejeises. No expensive teacher. 
‘ n w le^o-n h-nrai* in your spare time — and much faster 
than by old-fashioned tedious methods. 

More than T00 H CKK) peuplc have studied 
music this easy way — and what they 
have done yciu, too. Can do. . . . The 
coat is surprisingly low. averaging nn|y 
a few cecity a day* If you really do 
want to play your favorite {nstru merit 
“-fill out and mid] the COUfiun NOW! 

Tne Tree Booklet and Demonstration 
Lesson wifi he sent you at cnce. In- 
struments supplied vrhcq needed, cash 
or credit. Address U, S. School of 
Music, 73 Brunswick Bldg., New York 
City. 



Pick Vasir Cuurw 
Pianw Guitar 

Violin SsKftphon* 
Qrtjan M.mri^iin 

Corner .Ukulele 

TraiHlsns Harp 

Pift--v^lo Clarinet 
FMt 'Cello 

Hawaiian 4l*eJ 
Qui tar 
Trum pi>t 
Piarn Apcerdlon 
Italian and German 
ADnerUiart 
Yoido .iriLj Speech 

C ultlllT 

Harmony and 
Co >n p'3 4- lion 
drum and Trnps 



U. s. SCHOOL D F MUSIC, 

7» Brunswick Bldg.,, N*w Vork City 

Ad ml l-ne y/HJr amazing rrif^ Irook, '‘Mniv vou Call Loam Urn*!,- in 
li,:,- Owil Hume- 1 ■«. I . : -111- Ml ! n.'S'JJfr 1-v O: . |V, u nk iT.if.i-; .,K;. 
Frco DelmniilraUiffl M-HSL'n .m l UlrtlcuLirs of i'auT eaiy iSaymifqt plllli 



III b UtdCL-L-n L 



Fl.iu* jirtu 
. Instrument? 



Adrie-csir 



^CONCRETE BOOK 



Now -ready! A new and practical book on the 
omazing ne w art of concrete work. Things are being 
done with concrete that will amaze and thrill you* 
And “1001 Ways to Use Concrete/’ by Harold 
Hayes, covers it all with the exception of big 

engineering projects* 
I) Not! ling like it ever 

published before. It 
covers every known 
Use of concrete for 
the home, farm, build- 
ing, business and in- 
dustry^ plug newer 
uses in decoration 
and arts, including 
new quick-setting 
type and recent de- 
velopments in glo- 
rious colored concrete 
that you can make. 
It’s the book of the 
hour for contractors, 
handymen, hobby 
seekers, farmers, 
home builders, fac- 
tories, shops and home work shop owners* It is 
filled with plane, methods and formulae* Shows how 
to make money, build your own business and im- 
prove your property* Given 146 “Concrete Kinks/ 1 
alone, easily worth cost of entire book. See chapter 
headings and description* Order your copy today. 
Sent postpaid for $5.00 with order, or pay the post- 
man. 

Tells how to make concrete pools* statuary, garden 
walks, walls, buildings, etc* 146 Concrete Kinks 
in one section alone. 

Gives Money-Making Plans. Describes Interesting 
Hobby. Covers New Concrete Arts* Facts on 
Colored Concrete* Applications and Methods. 

Sire 7x10 Inch- 
es. 256 Rages* 

16 Colored 
Plates and Hun- 
dreds of Beau- 
tiful Half-tone 
Illustrations and 
Working Draw- 
ings* Cloth 
Binding, $5.00 

SOME CHARTER HEADS 

Concrete About the Home 
Concrete in the Garden 
Concrete About the Farm 
Concrete Homes and Buddings 
Recreation 

Concrete in the Workshop 
Concrete Products for Plant Manufacture 
Concrete in Business and Industry 
Concrete Kinks 
Varied Uses of Concrete 



f !00l WAYS TO 

USE Cbnotete,” 

BY HAROLD 0 . HAYES 



POPULAR MECHANICS PRESS 

Dept. 837, 209 East Ontario Street, CHICAGO 

ll- A.-'ri writing fc> intir.* plr u-se mtfftfroii Popular Mechanics 






Aviation fteedt and Muit Hav." ^ |k'i ,' 

ThbiiUiidi flf Hfwfy Trained Men J ^.' 

for new t'l'SBMifttja nn paiin> n»d Air- 1 Amir I 

i •' • 1 1 • ■ - , • -. -.3 • lr 'ijj 

II lien- i- LL Lji :i.TH mhiiisl WILD llUM: pi I ■ jH UIiU ■Lim s'OI iiinir-i L urj#. r i 
r : 1 r nnw LLlr liLuai^n. 

Thiv Llnctht Cn*rnm*nt Auprbviri SrhinJ irhin* you r.>r piim! ptr p.vriii*ni 

HU 1'il.ii rai 0<jvpFnnwrnt l-imtwrl AirpliUie uuii 1-liwiuC A LrrtmfaA-. Hi'laual iM* iq Sft 

17 Ui >h»n l-’..rtini Ai^itinn. 

P*«l 11 ul ii 1 ■■ - ;ii ! i 1 Piqinl mrn. AHine T'ilcfa' *■*■[ up tn-STOO n mouili: 

T^u- Til-ii.i -1 1-.11 iri h, J,jr«iPeiJi M«hnnjt» pel uj> (a tiW □ immili — m ■ii.Jrt I ul 

ny4ii!Ui|Llln 1*1 e i r i ■ 1 1 1 1 :■ I up . 4 

M*he TOUR CteMr. J-uIh.^ i^j. \v V [T. t>, CiuvtnUnmr. !Nvfcn*!r- D (Tyr# 

y frU iinljrantid 11 libf.i I IijuE x ■ PihT Irfrinn fin . J.nnr-*H hi ill* Llivroia trOYt-Tli' 

aiunit Apl^raVfrd StihuOL. t * f h il ua -r^ ib-uve l- in leiuyiHl lay iir ■■ lin.[ ,A ■ Hi ip p-». I ihi't'kri^t .ind 

biweun -GoTBrainMit*. lie ■ •nut (jradiuiu* Iq l.k.itiin Uqwtqinp ■ hen nullified 

Wr Ltr t*T CitilDl. L'lr.i -■ iMa »k« 



LINCOLN AlKPlATII & riTIWC SCHOOL, im i fUrtfrfi Bld|.. Uh«I* 



a DENTICIAN 



Learn at hoini tm ntajht Cnwnt. 

Plat**, Drfifitmit, Qn,, 

Wilt. F-fts?, practical way to Ittra 
inwhanieal (Jantlatry nt llrsme En spare 
tlnadi. Full EquJ Annette off T oal> ,ind 
Mitfdpli I ncludtd with Ctunt, 

Iflw tuition. Eafiy termn. Write 
lor PH»t! HOOK about this mr^nc?- 
making jimrfRflion that la not affected 
by '’machine age," 

AfcCARftlE SCHOOL 
OF MECHANICAL DEHTISTRV 
vft ho.ar«*dSt..nppE7H, niil*d*l*hU P P«- 



Learn a! Home io Make 



Do r«nj w Mil to mn-W rwirt hwq*rT Frond 
•rf-itm-THS FincJu-T 1 enxjnrnnq, -ish'rn.l.a-7. llM-inti *1 IK- 
*s*-n> “nd psr nip U? ti-lHKJ 1 7e*T, ti-pure- iMmi 
J-iii'j wi. 4^iv«iKi( imy* w roip It (JOO lo (500 « 
V r hr — Caill thru narrii in* i>h* pny »h much r>-i (33. 
J-M. Jr* n »h't, WhCT ](»i|i-. Kiptrtt own th-^iF 
«i»n hill nr p*rt esn* IliJio biiuiHrm^. ttidki mAh»- 

ft l-Mr-T* JIEill j'lbth-rh imlit-uj tFMlh™. iimL^.-THirn, 
h-r? milt, eriyins^rii, iw-rFirFim:^ piy m nr in (G.IWI 
* Vl-'r. KldiM OIM-miuin ull mi [l-.ri.lr Jliv Wllf 

the WulltdL Autarnrilrf#. ■.TihJ.ipH. enin- 

FiBiTiiL LUilK,, >r«l U,lhI ■pulrni* ndet 

if-xLeppiirl'jnitiep. 'J-rlrvuF.'U [.in iirihr. ■■ iny p-Khl 
»eb* mil Men 1 cjhjiiLuJ beva jul>e in i|wt 

brnin fted L'l.J’i-din. 

Many M«b $ 5 , $TO, $19 
a Week Extra In Spare Time 
While Learning 

Ttir il-i y f-:ia F-ninil I«t«rt iodine rva Eitn tTaneT 
/ub yjirttbi. T*»t itLwyn ihii" to du Hvdnh rtii*jr 
iube P-h n* y-fnj -,;«.n. Fith in on r] uy kly. 'J'h n."u* h ulic 

r3UN"tr*Jjnlll* ] htiLil |ilhlil ILII.J idf hF thM birr pnujn 

C'fmL ip-ire 1 i hv rnaiWT (or hiuidrede or lelinwn. 1 
Iti-ml J'pCt'bJ ■■ r | iliplyiput Which 1 ivt-i !fii>i jirt-: I 

DTPrrirlLri- — ■ImwA yr,,j hBW (Ji riniilprl FX L SF T j™el+ 

eiw[ i nrititB which ijiiihjti xnt Jtidtii 

prfaalpdUi 

Find Out What Radio Often You 

htiwl the Cliinuifn IHrw^C-nf “Itirh in RhJil.'' 

li'iiTl T-F Eci n.n y fplln* n»Ft lit j-nwrn uhL UdFwlhee 
lL»d iw> XOIHF ni.l r ill [im- i ip|>Jrl ■■ nil mib. niff. 

riapimp in T**’' , i""»n; tplla all. -111 nrir TruinUd in 
INp Pn4 T>l»TiMtin; pJinwP jfna Hrlu*L HtM Tram 

DKT | R-iP.h-1- tcaimut, Ifllfine irtpt they Mr doiai xj.i| 
1‘IITH H-e trill al ..I Jl my Moul-ir U-trL A«m IIKUt. 

MAIL COUFOW NOWI 



UiJ-'i Liennipw 
>rd immndiptplr hLkned Slp- 
ti™ WMPC, wjirn- I prn aiisW 
C h irf ChKrH nq. h '— 6101 ILK F. 
I [ *> V FrS. U W »d,i»-..p Hi.. U- 
neer. MkL 
Own 

' ■ ' !' 



__ Tht C'eh.ltrfpfKrKil R+jwrt (tp- 

tl POA truer ,V ■■. il K madr J.i 1 . 1 [ 

A jtw/, nvin fpr n. 

Elrn M Pi|uIh Monthly illlry 

VO!} ci*i bpchirie n tiiifpr I'r m i Emihprl h t •. irn >• . 

in ypiu i iFire lima, nt hituLI cupi. Write fuc con. 

ildchLlnl kill fr|tirL Mid dptiilii, VVlLtnl ] ir.ir.i f-'r c 
'•Jill 11*. Jh-i* -h-ik I FI |.F-~J||. MUithiP Llirn >p- 

INiTITUTl OF 4F-PLICO SCIENCE 

13 ZQ- (brnnys-Mp («i. 

flei'V C-1 IS Chinan-. HI. 



^IvyTlghlA b'^innHUK t 1 s;i 3 to lUtt" 
Ml RtK' I iMtHiitliiiin. .N r Ol tr"-- ItlJtUi 
- book* netc-iH^I. Unill Jttly 
premiums given everyone 
KemlLurt tkOOtB. ArldrnHH MOD- 
ERN BOOK SHOP, 1412 Grilt 
Northern Bldg.) Chicago, Ml. 



1 I. 'i uLn-'d |. ■ TB M, 
i U I I 1 I t lL L*. - 
ni'jiilli ciripfil 

' — LJixihki PHkln. to ftn1nn.il 

rtprfM--.ru a kkt icr.r.^F!. 

; 'J fl\ JV:!.;iu Jit,, J’liltpJul id, in. 

PPpn*, 

Earned 

.J n-A t xk'niF. 

lLl‘- 1 r ' Aft nr 

[OUT |n«i'.np. I 

. J heum BFFvie- 

Jnir h.id ir-i, 
ppfoinc (5(1 tLn l-rxl nurnik. 

Ln-Jl f- Llik-r I r x-iLn hi liiph 

■-» (JlriT P IniiPB h in Ppk.ro 

linse." — □. f. Vi" A E.-Tt H'f, 
6AS Wcnl ULlLi y HhihJ , ft'iieli’ilif . 



ENGINEERING, bmadCaflttng. Avl- 

ntlnn and poll i □ radio, gervlctn^. 
ranine aod Monw telegraphy tamrliE 
tltorounbly, Nma merit Ids' me iieerlng 
ora' oolleee radltj woris. Steciwl eatab^ 
r. Catalog free. 



0odgc T $ Institute^ Ada $t* t Valparaiso, Ind, 



J, 1 SMITH, President 
Dept, 7HP 

National Radio InltitVtB 
Washington, D. C. 



EntertolP for all eccaasonfi, Send 11. tM) lor IjujacHi 
Producing Program of 23 Trtch DrawLiura Hilli LUp 
H t njctlooa. Catalog 0 f Cbalk Tel k Hup pi lo» 1 Oi?, 

BALD A ART SERVICE. DtpUK, 6 (lih#(h, Wl*. 



Which 
of These 



J. E. SMITH. President. 
DepL 7HP. 

Nation*.! Radio Imtltute, 

Washing t«n, p. C, 

Dwir Mr. Ssn iilir ’WjH|nn|i ufc|iiitii< 
• Ki h Jt': 1 - nrln in Radirq vhioi 
If-e -L»irc i |£i,r tn-d full liiiun 
Itwini .xr»ii i* Ci:^.v:U.(i ynlcr r ilV. r Ml 
I nLiaiiru n.. n n,| b»ilir in npafo I lul 
Ko 4 lm l.c-Efer.'LH. WrUn}: E'Ul 



Do YOU Want? 



No HpeeLAl odUCAtloii or erparieriL’e 
Uranlly required, fithiinlr work. tSliurt 
Jikura. Vheoilms. I'KN^IOHSI Afu 

I M. SO. Extra Si>ct(il Ser-ijfJij,. Jali-* ex- 
r lM ' t '.'U ficfflH, Hflm ^SurMim ImHow f nr 
PtLE.ru tkWV. Tfll* twv VJ-m C3.n p.1;v5 

Civil iorViL-a EsjazmialJcrj, 

Arthur R. Nll(f» n , I ij SfrSt^Ir] 

f^4rm*r Gdv|, lhj.ii nfp| pwlwwZnAAa 

Principal, P4tre»50N SCHQOI.. 

(I (Vlf.Finl Hr BullrHinq. ItuclMHitkr H, V. 

rinml FREE b^L, ■'ilij'T tw iKJ.ui-* a Civpen). 
cncnt fuaituiid 



START $ 1,200 to 
$ 2,100 a TEAR 

Lid □or aimer 
StOrograph^C 

Weil I niped^ 1 
Custom Hcuiu 
DmceCleffc.— Typitt 
Afcvuntsm 
FFIe Clerk 
InrerttO Tex Auditor 



NAME 



Name 



Addftif 



ff'htm n>ritxng phatu? mention I'opvtur Mechamcn 



WANTED: T ^ M E E D C | 
-for BIG RAY JOBS. 



ZW^LHALK'IA'L'KlNb 



MAIL 

NOW( 
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CourtF^' t)* 1 Stamp unci Coin Co., anrl fiartlfii Clip fS|amp Affaity, OtltiSO 

Top row, taro-ncrf ion ifiucs. Center* Czechoslovakian child welfare issue, George VI stomp t two Irion- 
putar l.iheriun ttampt* Naum coronation and Pushkin memorial. Bottom , Polish pictorial, Greek itsut, 
Ecuador's airmail, Mermoz memorial aftd Austrian M other’s Day stomp 



A LTHOUGH Great Britain has the dis- 
tinction of introducing the adhesive 
postage stamp she never has attempted to 
gain further honor, or dishonor among 
philatelists, by finding new reasons for 
special stamps. From I84Q to 1914 one set 
of stamps was sufficient for both postage 
and revenue. In the latter year she brought 
out her first postage due stamps, and ten 
years later, her First commemorative issue. 
Other countries seem to be looking for 
excuses to issue new purpose stamps. The 
first of the special purpose stamps was the 
Newspaper stamp issued by Austria in 
1851, Now there are at least twenty-five 
groups of these stamps, not including any 
of a fiscal nature such as Newspaper Tax, 
or War Tax stamps required on certain 
mail matter. 

The Special Delivery stamps were first 



used in the United Slates, having been in- 
troduced in 1885, but even today few coun- 
tries have felt the need of this special-serv- 
ice stamp. Canada was second in 1898, and 
in 1899 and 1901, overprinted United States 
Special Delivery stamps were placed in 
use in Cuba and the Philippines respec- 
tively, The inscriptions on the stamps 
mentioned above are, of course, in the 
English language. When Cuba became 
self-governing she issued special delivery 
stamps with inscriptions in Spanish. This 
reads Intrega Immediata and the same 
form appears on the stamps of Mexico and 
Panama, although some of the latter show 
the word Expreso, as do all of the special 
delivery stamps of Peru, The same form, 
or the inscription Entrega Especial, marks 
the stamps of the Dominican Hepublic, Va- 

i Continued to page 22 A) 
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MAKE MONEY AT HOME 



A iitfcvEfiJt mM.if r mold-mil i HOT outfit nuk«* perfect 
Ilf icJI-tCo luolda trf plillUrt. i.Wl tMwifc-cnrJjs, -rTf- 

MoJrW i'C»-.r [roro I’w to J|V> inch, Ksi-ti mold iiuilcm 
hundreds P-H(( nifiM to Mrfl up to $l.[W 

*.pi«*v1 !S« iixMrifisi'f nrntM«i', Evnctlfaim («r- 
iiUIimJ.. St atI .pj'O'BtJibEp lui.'iin*,-^ Ln yirnr kiDiiir . . . eell 
Eli iloru, M-nul*. rn*urEh, road if La mill nr Uv (riJtLL ■" 
NOW' Make Blfi MON BY Ml or spare tlm« . Whip 
for cnHupItlt t'KEH deuil» mid wnjr instrurtinn* 
&tJ-L O CO W A MOlO *0., hpt. U-8JV, Cin-?fnnjti. O. 



BE A POULTRY EXPERT 

Make $40, $B0 r $80 a Week 

FV** luVjk *b.H5iv& how to- Kill uLmrlftti uufcUy., Yrju'U h* wjrpriwd At 
tike aiuai Ln# plijtit OMpDItUfiiLlH JJI UK pOuLliy inwine**, VI herein ytiu 
lim '•MlAtprtr you do — it |* m.T,y to Atirl- -uji il n-]utro ur [mLL lime hs-sia. 
Fii»> IjooIl tr-Jlii ill. lieutl fur “How to iLois-s I j lhiUc 1‘ tor 1 Proftt," T-ou 
|p*rq, rLpht at liOmr in hjaarr- Liiiur by tnrtliOdft I'liiJJSS'nfd hy e nil i*K£A HTiU 
L frail Lrifi poultry ItLMU Know hour t-n gfrl the m*sirrnnn prill;!* trmii pn- 
Irrisrlin*. Iiialtli/ W4rL. IrtHi^lad HArtCrofjflL praUvt* you. Wo Lava 
pretwirrd hundreds for «O0tl jotw «ad busihfrflwr-* o[ their own. Writs 
ilCw* Ettr free irOOli. Kd (JitllttlQfl. NptionA I Poultry Institute* Inc.* 
Dipt- 12“0, Adams tenter. Now York 



ENCINEERINC 



C%) 

\J-9 



A ' PROF IT 

COLLEGE 



G#t fl F^rlirlor Of FE.-I i.' i-ih’i;. n,-|T«>l fiwii ilf t£ 
course* and lull'.' orm-iUInl diyrr^-., in AenuLHii-- 
tio.il* Arf'lLitpclEinl, (’ripm.lr'jl, ilJccLrlrjiL fncl-iK- 
trlai nn'l Mr-rh.inlrsl i>ri;, r lrice-rl,:iipf. NI.H|rni c-qnIp- 
nicrcLt. All rnJtDiff arlLv Iliv-.-i. tUltlOHl, Write 

Rt?SiitfWr tuHjav tur full I n fi >rms LL vq unit caUU-Og. 

LAVL'HE N Cf t hi ST I T UT £ 

OF TfCHHOLOOr 
1 H 102 Wood ward, 

&r|rn. S. M> Lli., 



CATALOG 

ON REQUEST 



tjenrn • p f. * L 

vA R t i I tl E V r Jf S TT 

III 

F iliipiPi mil hod 

vro-rtint vnn-d.Br*. i 1 'i-af'- JntiB A- kt*yerp l*iL* j-n-ii linfara 
pnu enroll if lie r* U hnlp you. Ku obLisat-iau Cor ure-ea ruLI mrnl 
*«*!}*i» Aequirr no» iii*L pperth Shi# exiy way. Per beeldaf un 
4-miu>r sad rare el ilirnme'im Heed I hr, ME VERS SCHOOL OF 
SPEECH, Orirt. P-I, TOJ Ni, lUh Streot, Milsjulire, Wli. 



RF A RAILWAY 

LJ I— TRAFFIC IN SPECTOR 



A Field Where Pay Advances Are Rapid 

ACTIVE, ItKLLl 3 > I .Pi mS.n — I 1 .? tu BO-— tni-ined hh Rellmt end 
Bui Fjesseiisr Trsftlt tmasetaes i-.!.re iirriutl^A r w-f mauiti i" 
■Cart, plus upeasas. RijMfjntM twlcifi mp4d advaato- 

rnrnt. Our nrord: £J| in, itKttn in plirlni our 
vraduatst or w# nlund pour tuition. ^ tkv iur 

tree LtouVIiH, 

SbndirO Autlneit Training Institute 

Mr. IM Buffalo H r T, 




Would You WEAR 
this AU-Woof 



IF We Send It Without Cosf? 

JlniVt in iriinlill^ ■ ,rJ[>nr( iin lr (o rel a FiliTnjitfid 
■11-a.xJ huil iaiJirtwM.j-nw-ipiin, teirluiiiL nj«(l Mb 

«j nsrlenea -na mi>wr nunury. J u*i , nil i m *. law 

-I if ini Jfimr i|iBlw I .. J. ■ - r itli*^ .bii'i Jirm tn f,t 

V"" r wild qnr kl v . I.T 1 ! Ala* h™ r«u can turn m*i» 

Urn. in la BSOmiOHEr. hrtipln lent FftliE. WjTla; 
FAIRAANKi TAILORING CO., 



2111 Wahanii*, 



■Cd It I II. 





Go to High School at Home 

• YOU can secure a high school education in 
your spare time by studying the new cour stu 
prepared by the International Correspondence 
Schools* 

These courses are equivalent to thr courses 
given in resident high schools. They have been 
specially arranged for men and women who 
wish to meet College entrance examinations* to 
qualify for a business position, or to make up the 
education they missed in past years* 

The lessons are fa,W to tinder [and anti you wil! make 
rapid progress hetapse you will be in a dais by ytsundf 
and you will study under the guidance of instructors, who 
are idncerely interested in you. 

Just mark and mat] (he coupon and we wi3 1 gladly send 
you ini cresting free booklets describing the Hij^h School 
Courses of the L C. S, or any other subject in which you 
are interested. 



i n i e « &' a 1 1 ir w a i r n h it v£p t) h r> y %c. t sc k ii n .. ■ 



Bin FifetEO-IS. SminloD* Pmuji* 

Without cost er vMrratLon, pleaRe icnd roe a co[iy of four Inxilckt, 
"Whit Win* antf Why." bucI full i^rliiulirr »bout Ltw kuOjert IMn* 
whkh l liar* inarletiU X Jn the list below: 

§Culleg« Prepnratory Course 

High School Comcnerciil CoortB 
liigh School Kngtish Course 
n High School Vocational Course 
[_! High School Agricultural Course 
BUSINESS TRAINING COURSES 



□ ElllliLnfnH MB.ri*£tMOI!Ut, 

D I.HIir* MauaNi’iikPa'l 

□ Int|i|Hiriml M*OH«eiN«ot 
D Traflir JL] acuiKAELioiLt 

□ AcruuuUncr nnd 

C.y.A. CoAehlat 
n Pookkc^ping 
Q Nn'raLu'kJ Work 
D i'oRi A rcnunlint 

□ SalcnmAtiAhiti □ Adwtlfiai 

□ WsJlpaprr J Seroinfiitij; 

TECHNICAL AND 

P A ii'hitPi !. 

□ (.‘anlTwhhr mu-1 Bujlder 
f_] Slrtwjtuokl I >riULHEium 
Q HtrLTciuru] liciLfiru'.T 

O L3wlrL4.a.| ErkgOLMr 
Q IlmlitiK Hliop Blueuriata 
O T*t«mptt Eogiltwr 
T<fo|JioB« Wfjrli 

□ ■.■,--i li Lnii!ii] E-!nj[Lnpr-r 
C MitrlbwnLrul Uratbimau 

□ j'Oai lnrLlrt'. Q 'li , f>ulnisV.r , r 
D IliVrnUft* l l Btwntin* 

□ I’lUirnmitbr 

t] Ural Tr-ral inifcnt ol 
P StiriilAr Kniiii'-f-i 
Q C>AK KarmipiI □ IVifjHpI Hniiiiiil 

□ Aviifclmn ijji*LftWi 

□ AijlinnuliiLr 1 Mftliiirjin 



□ fVr, Li I’ KLMLiun rPift, T h-hEI'i Ltuh i LI 

□ PiiHianut CoTrfflptijid c-acfl, 

U Lfitcriigc Sl'ow L^rdi O Hur™ 
O SttooBTAphy and Tyc-mg 
O -C 'i vll Hm'ifp 
O Mail Carrier 

0 aailway Moil Ork 
C Crude- rti'LiNjl HukiorLn 
D J' imt Year 

□ ] ttusr mliitic □J^pAiii«h 

□ C’artOOnLpig o Fresirii 

□ Luoitwr T>eri«T 

INDUSTRIAL COURSES 

□ I'linuhiriA D HcatiaR 

Lj Air CuuiiirioiuEis 

□ ShM-l Metal 'Worker 

LJ Hlr-ati] feJHflictriT 

□ Civil ivaiini#er 

□ SiLI-Vejr iliJj all 1 1 MnpoLat 

P Rffripnliui 

P H. IL 1 .nefMn>ci,LivfH G Air rtrakni 

1 I It. It. l^ilEIUbJ in.ui 

[J M l*h w Mi- Miikiiio'Tinic 

Cher n La try □ i'liMUmr-r 

< ’<wil Xtinintr Knginrw-r 
D NAViAAlion Q Hui^rrjjaknr 

D Textile Qvffiw^r Of StiM 
O (ToLLdei Mariur.-irliLiiiijf 
D Woolto Ms no fact or inn 
Cj AfWMlHLrt n j-Vuif On-tficue 

tj AlarLue KiiKiueef □ Jtjulw 



Ntnifl Age 

Adilnm 

City Stale 



(>;cu[Mt ion 



it r^m'flr :-o fottinl^r, thfk rcitpun fo /nftTN(i/ro#ntl 

t'*Hrj-fnpffPirf<pici! bCA-wL* Cvna/lwu LintUfi, JbflfrtiiL {'anjjfa 



Whrn Writing to advert inter* 



please metrtion ftspufar Mr rhanirs 
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iCKet (yOUCjld 

7 'oi 3000 ^feais ! 

An elixir to prolong life! 

A fit range process to change the composition of metals! 

A weird device for communication with distant planets! 

Did the ancients accomplish these things? Were they master* of a 
lost wisdom? Down through tht ages these Rimorj perHsted, Was it 
possible that a vast knowledge accumulated by forgotten thrift* adorn 
still existed? Tales of strange phenomena gave support to the belief 
that there was hidden from the world stupendous secrets of nature, 
possessed by a chosen few. 

To the far comers of [he earth journeyed men in search of these 
gems of wisdom. To the finder would come fame* power, wealth. 
Tyrant and peasant alike strove ip find this* the greatest of all treasures 
— a mastery of nature* One man had the key* He alone seemed to 
know the answer. 

To Roger Bacon, medieval monk and scholar, mart of mystery, the 
eves of the world turned. He accomplished feats at which the people? 
of the eleventh century gasped. They begged and implored him to 
divulge his formulas, to reveal his source of wisdom. To these and their 
threats his lips were sealed. He knew the wisdom was too powerful* 
too dangerous to bo in the hands of those who might locally use [hem. 

For generations his manuscripts were 3 hopeless confusion of strange 
hieroglyphs and symbols. Then in recent years came their decipher- 
ment, and the world learned of many of his great experiments and the 
source of his tremendous knowledge. He was one of a secret brother* 
hood which had carefully guarded in Code ihv great knowledge uf the 
ancient?* 

OBTAIN THIS FREE SEALED BOOK 

Today this great brotherhood* known as the Rosicrucians, still 
Nourishes* Tt still keeps from the eyes of the curious, as in Bacon's 
time, the profound truths of nature, which give man mastery of self 
and happiness in life. Its keys of universal wisdom are extended to 
all who are sincere in their drure to unlock the hidden truth? of the 
universe and find freedom, power. *Tnd success in such knowledge. 
A fascinating free book. ^'The Secret Heritage.” will explain how you 
may receive these helpful facts. Direct a letter to the address below, 
asking for it* 

SCRIBE I* S. $. 

DfU ROSICRUCIANS 

s A M O R C > 

SAN JOSE. CALIFORNIA, U S* A* 



of 

Scix+h 

AV 8 C 35 

Cv>ccf 

iofffW 

v/0if5 



f C> ° 



WtF 

o^3e 




POPULAR MECHANICS ADVERTISING SECTION 



21A 




YE£, BOB* MOUNTING 6lRt>i fln<l AMfMALf 
1$ A GRAND HOBBY / t'Vt DOUBLED 
MV FUM FROM HUNTING-' AND AVtftAJ&E, 

per. weeXp^Adl time, mounting 

FOR. HUNTERS — WHY DON T YOU WklTl 
TO THE N, W. SCHOOL FOR THBK PRf X 



FREE BOOK/ 

Ifvi T*'i'i--r “■* bsnw W-M-l' 
h ,1 1 v fnr F-» !l«k. ES!»r n 

H. *- fekonS uT TMHUnrr 

C.:-3JT tLrr-ucid Uljg-. Utnjha,, H«&-' 





OFFERS YOU GREAT FUTURE 



D*fm»nd frjf tri-ln-td iirc;.|f If m«fl In Soytf\e#n California 

G l-icm i; inc*««ie( and aheidy ewcee* hg&ly. Curlin- 
ftigM Technics InsTiruta. AvuIrWM foremost and oldest 
kmn. ■! kx.t fed in hfi^i erf rhit- seliYlly and speeialim n> 

5Hm+ Metal. Matter WeehjrMti fetd Awa Eo# nMnnj. (NR 
flying invoiced I Gfidualff ire ctrfiinifli immediate 1 employ- 
"HfU- Wril -0 fflf data, I* NOW Curfuj -Wrifjjh.1 Toctlfrfcaf 
In&Muti. OipdikLHAngtlt^ Cal, Dqit, nl-lt 



f HAKE 

'MONEY 

, WITH TOUR 

\CAMERA 



8IG DEMAND 

FOR PHOTOS YOU CAN TAKE 

tfo malt*? wKtf* ■ I'm lii n. rh-.ii .vmu d-i, at - h., c m ,1 
p! e*rcii?f* jou n-^ri -if J<iai Irf# C-ik* pnnp"l>r>lA. 
y(Hi t-B'i In ]ra>K KrfilT mil * IfrofilklAfl !u e 

L or full-thne prrrf-mr.Kin m. ifiicf n*l 0414 at pr^m 

I pliutOi" iphpsP,, 1 ll r I’P !0 y-ilhl irKtliMiii b,ii-L ad ■/■rr( itt* r m 

I Buy ':r- Iieny rJ p^ntu* IN.-h- 1'n.if fi-urni ri'vE-ld.rLA' • 

f ^iiimLi-ur -ph/GlagriphBfa- 

EDCC annlr — L* 11 * ti»r we train wmi >| 

rNLC OvUA hi.Miit ta I’hHhie, '1 h 4.1,11 d" MI 111 id. 

K-n r»w.tMhe. Pay f»f caur-w in flinw manUJ} iu- 
•tilJtnKi**- Ael mnistrs ujauSbhil Wrii**tbnrti. 



UNIVERSAL PHOTOGRAPHERS 

Stud bo ?*. it W. TJrtl St.. Ni» Vk4 city. 



Bl<* y&iISfi* 



_ ft e c i * 
Dating book on $rien- 
tEflcally fin I veti.3 true drluio 
ca?iC3 Bent abr-inlulcly Free to thw 
oveT 17- Also letlft how to get into 
BdpsiUllc Crime Detection. Home Htu,dy. 
New-wppnrtunltlea. Travel Stwdy f-^nplDjmeoL 
F ^ip^^cen&toot^aMblTE Very easy terma. 

sciCNTiFtc cihm* prrtcTwii ^snirnr* 

CIO Bld|. J.T.BudltH, PIWtOM- 1H1 Nwi V»^- 

CARTOONING 

PAYS D«tvi|e>j) jTVtif &billt y wJtti p<in«ni*l LoAiruet ion Fmm on 




in fjeriiatioiLfti ly-tn-owm en r( ou n ii'-l. If ief' in tuiin , nuctMa- 
fili |M*Miod “f ilr*w.iu IIM.J ^C*rt-t>lil i-Jeo." ■■ (ti . 1 1 ka-ia 



WELL ft'riic fut iLc-thiJi of tfaio LioEid-al'iEidy womi. 

National School of Cartooning 437 Penton BuiWIns* ClevdomL Ohio 




Correspondence Course® in 



SPECIAL 

Oalf 
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rious forms of the word express are used 
to denote the special service and in the 
case of New Zealand alone it appears in 
English as Express Delivery, Egypt uses 
Exprcs, Italy and colonies have one issue 
in that form but generally prefer Espresso, 
as do Fiume and Vatican City. Russia uses 
Expres and the Russian characters for 
special. In Brazil the word becomes Ex- 
presses Spain uses the term Urgente or 
Urgencia and the Colombian Republic is 
similar with Correo Urgente Urbano. 
Mensajerias is the form used by Uruguay, 
Surges, by Hungary, and Eibnarke by 
Bosnia, The special delivery stamps of 
China, Austria, Czechoslovakia and East- 
ern Silesia do not have inscriptions stat- 
ing the purpose of the stamps. 

Air Post special delivery stamps have 
been issued by Spain, Italy and Italian 
colonies, and by the United States, and 
Semi-Postal special delivery stamps by 
San Marino. Spain and some Italian col- 
onies. 
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Another form of special <1elivery stamp 
which is limited to parcel post packages is 
the Special Handling stamp which the 
United States began to issue in 1925* The 
service contemplated by this stamp in- 
cluded quick dispatch from the office of 
origin as well as speedy delivery to the 
addressee. 

The Too Late or Late Fee stamps may 
be classed as special delivery stamps of a 
peculiar nature. These represent an extra 
fee paid to the postofTice in order to have 
a letter placed on board a ship after the 
mails for that vessel have been sent aboard. 
Such stamps were issued by Victoria in 
1855, by the Colombian Republic and 
states, between 1886 and 1903* and by Den- 
mark in 1923, In the United States this 
service is handled under the head of sup- 
plementary mail without special stamps, 
but double the normal rate of postage 
must be paid. 



New Stamp Issues 

The stamps of Great Britain and colo- 
nies and dominions will hold the interest 
of collectors and dealers for the coming 
season. It is rather fortunate for collectors 
that the change in rulers took place when 

it did and not after the various sets of Ed- 
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ward VIII stamps had been issued. The 
coronation stamps are only an appetizer, 
compared to what is to follow when the 
complete list of dominions, colonies and 
dependencies begin to issue definitive sets 
showing the portrait or attributes of 
George VI. 

In the top row of this illustration are 
shown four examples of the coronation 
stamps. At the left is one value of a set 
of four bicolored stamps issued by the do- 
minion of Southern Rhodesia, and next to 
it is the single value issued by Great Brit- 
ain. Then follows a Newfoundland coro- 
nation stamp which is typical of the sets 
of three stamps issued by each of the for- 
ty-five colonies, and at the right is the sin- 
gle value issued by the dominion of Can- 
ada. Newfoundland lias not forgotten the 
fact that she enjoyed dominion status for 
a long time, and has issued a set of eleven 
coronation stamps in addition to the colo- 
nial set of three. These eleven stamps com- 
bine designs used on previous issues with 
a portrait of George VI. Below these four 
and just left of the center is one value of 
three issued by Great Britain on May 10, 
as the forerunner of the new definitive set 
showing George VI, while at the right is 
one example of a set issued by the man- 
dated province of Nauru to celebrate the 
coronation. The central pair of triangular 
stamps are a part of a new definitive issue 
of Liberia, of which six values were placed 
on sale April 10, 1937. The pair will show 
how triangular stamps are arranged in a 
sheet to avoid waste. At the extreme left 
of the middle row Is a sample of the 
Czechoslovakian Child Welfare issue. The 
design shows a mother placing her babe in 
a cradle. At the right of the same row is 
one of the Russian stamps issued to com- 
memorate the 100th anniversary of the 
death of the poet, Alexander Pushkin, 
Two values of the set were issued u se ten- 
ant^ in a wide-margined souvenir sheet. 
Beginning at the left the bottom row shows 
one example of four new pictorial stamps 
issued by Poland. Next is the Greek stamp 
com mem ora ting the centenary of the Uni- 
versity of Athens. The design is based on 
an archaic statue of the goddess Athene, 
patron saint of Athens, and so 'of the Uni- 
versity, In the center is an Ecuador air- 
mail stamp, one of a series issued in con- 

(ContiniiFd to papp 32 A I 
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IN BIC, NEW McS WEENY BUILDINGS 

The finest of theif kind. Evory modern facility for thor- 
ough instruction. 



Prepare For These Good -Paying Jobs 

Trained men are in dc-mar d and earn pood money fn thoao 
fascinating wtH-payinj: trades. This ta not a Correspondence 
uchool— no hooka— no lenaona. Don't look fora job— TRAIN 
FOH IT. Head what two McSwccjiy-tminod men bare done. 

AUTO MECHANICS 
AVIATION MECHANICS 
DIESEL MECHANICS 

BODY AND FENDER REPAIR 
METAL FINISHING 
TORCH SOLDERING 
AUTO PAINTING 
COLLISION REPAIR (Complete) 

WELDING— Arc and Gas 



Belton, 

itenr Mpr — I realiy enjoyed the 
I’ijrbt week.9 of urhimlipir and ro- 
ne LVH-d » urrftt bom fit. t jim 
work imp 3 n Twaplo w it tithe Cbev- 
fOlei people^ I hitd: pn ycTO re- 
member pome niff ban i ert| i-xper- 
ten lm bo fare t-om i n e to pe-hool and 
waa surely flur|krjn^j.nt. how much 
I [lid not know a boat mutant. 
Will fllwnjp be plad to recuca- 
mend your edwiT— W. f. Jones, 



1901 EL flith se. (’Iceland, O. 

I>rftF MuC — after 

leacinn school l went to work for 
United Motors and am now locat- 
ed in Cleveland where 1 hold a 
trood position, I have been «ble 
to take care of the moat eotn pil- 
oted efcctrital jobs. 1 think I 
bava done line eonsiderlnjr I hud 
iw experience before OOmlbyr to 
Jocr school. 

—Hubert Todd: 



A FEW WEEKS OF INTERESTING 
SHOP TRAINING 



Work on rest equipment with real tools. In a few weeks you 
should be Uaiiied by actual work to hold down a Good Pay Job, 



Learn Now — Pay Later! 

Wo will ffive you complete informs t Eon on how to get your 
Lraininff now and pay for It kter out of your earnings. 



Write today fur Big Free Knnk. (irt the fncta 
nboul and Low Tuition, Offer a. Mailing 

the CDnpDD dnea NOT oblifjnlr Jop, It obli- 

Hat** ME to toll YOU how you can I rain for Big Money in a 
few xtiort week*. Addnat Dept, 10-44. 



McSWEENY SCHOOLS 

DETROIT, MICH, and KANSAS CITY, MO. 

Write Ouf Stzhnaf flieare#t Vow 



McSwemy Antn end Avjplien School, 

P«pl. 10-44. Ueiroit, Mich., W Kurin ng City, Mo. 

Wjthopt cost or obligation Fend me your PIk FREE Book on 
Auttin; ulao full itifomiftikm about your Low Tuition Offer. 



Name 



Street 



| Towi 



, Slate, 



Age. 
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popular mechanics advertising section 




AERONAUTICAL UNIVERSITY 

ENGINEERING- LICENSED MECHANIC 
ADMIN ISTRATI ON - RADIO ~ SHEET 
METAL - WELDING 







CAN YOU FIX ITT 



Tfct-rf r hi.'-kfl (*-|J tihtfi 

br itpji haw out 

pUy lit. Jifl'irtiiipi]— to Lilt 
tbe Afonf ■ fc -iTifrlBi— la 

pnt ITMLivO — J m.w E <j put 
1 '™'"' fimefT II n f-n, 

■ ir.' tipiubJe ri.i 1 ific-M th* 
Ciuirl; H[y-r Wl? ||. KiX I?. 
N.ebwI injpi?i¥efiiaiiLr ri||ly 
auTvrnd. Fiifii.i! I L. d 
thiilp «>urw at I'M* (bia b 
fourUi tit ffl+tr 



6 Bli 



Big 

WJ1 

■ PH? 

Hirlni qJHaTMTl* *tl‘.. iltrlud- 



■3BCB Iwrtk HWrt it] u»lrA LkiHitr 

'*"1 

iiJ Mariiws En*imT. A»Jat»*n 
™m, Pit™ I inilnti, at*. 
l.^f-Liii* tdiunp, jald .tu.ii. ped 
ntilt.lt tludJnj:. 



OH approval. Jirs-t null thn ration and we + ll w-nd 
Jim ;* set *f these n>njAirkable auto hooks, Just off 
the im-™. Whethei you, are a meiiEiFiiile or in -[per 
*£jwrt Of sppnsnUce, auto owner or driver if 
joiL'nj intenef-tedi in bnnwlner all ;tlwut 

tJ^FEBE ormlr 1 advautaito of 

Nearly 100 pages on DIESEL Engines 

A lietler Jrtlj— in the fflsantie auto imlus- 
trv. It 1 1 *G I'. Ft PAY — a rlintob to go jnto 
li'.LhJrii-.^ for jcnirMiif and pet a sham of 
Ilia linen prefitfi, me fraitln^ for *»v man 
ta-hu rr-n half trie-n tt f improve h i in 
P*pi auto engine ride wnn ttu^ won dor 
tKNjfc.* a new w iy— ■ wit haul. j.iud’.Jnc or 
nuE'ETior-Uinc, Simply ttsc tlio JIFFY IN- 
L*KX to l(0k Up the answer fp niv auto 
prolJlenj, Hull! hj' fletrn of Anittld'i 
KJV*tPhl automobile imjtinetrs h amt written 
|“ Wi'njiie lanjtuairo so you can undrtiiand 
It Vftj newest cars, all covered. 

I PUCE PrMItsr «r ianRultln, AutlHTHK 'll 
Wh EnilPHtn «f AtMrttfE) THhnlEil j 
SkWI f»f ih* y*li Without (Ht lit >*u f 
cpup*n immitfiatilr- JJ 

AM Eft I CAN TECHNICAL SOCIETY 
6mil Awbij* A U(HH. r ltipt I bClb h Chlu|4 I lll. 



A rml iMtlmlcal wilTCrellf education in Jess 
t!ma at less co«t. li.tf iJegrti. Hraduttc* wttJj 
all leading aviation coniibHUira ami *tr line** 
I>“T and eve. elanaKi. J+rMe AftrodltetL Gov- 
ernment apptOVvrJ Write fhr "Atfatlin a* a 
iTIl’Ililtildil Career." A (Id r ?•■--■■ CmMIis Writ) tit Bide. 
HM3iU4lldJ Dept. A. LJW2 S. MithJgan Ave., OKI GAUD, ILL 




AlfD MAKE BIO MONET “AT HOi*E — BV MaIL! 

"P t* iSOAo O c«T shu-ichm. <3m i w law 
,«**» .*«• b* roup ..wn |h4»1 Uy at Iw.- 
IKHt lihuitEAEinn KmH .i.ni I. h-. . FREE CAR. 
TOOtl markets InOLUQEO — ootv flA fkih 
courM III U* kind. Allht,... ..*'.... Dy lW 

Frw Drawing Sat ti you act at one a! 
WRITE TDUaV- flHnnp hrisf* rw* dotal*. 
MOON 6AC-CABTOON SCHOOL 
Paramount Rids- fepLA- 2 , Fall Croak, Wl*, 



Volume; 

Etfltlvn 




p ou Can Regain Perfect Spcech v if you 

STAMMER 

J"*utifuiljF itlurtAtfcl eBiitlad 
■** Unu MctJusd Iuj- th* 

wieuuoa oornoctijn ol at*nin>*tiea ■.□<! ntutteriaK. M-ibc-1 wjiy. 

./^rls ,or 36 mn — aim |»0l. hiit- 

Si ^] J|1 3j?^rtian raniN.Tp.n^ O* 

No obliitatmn- Q^n|>niln N. Uoguf, 
D*pt* igj^ CtrdaTtitrijr* Indlajiat«4ij, lndlani, 

ELECTRICITY] 

IW YOOR KOME-hy Practical Strop Tra ining; 

{?F?fi L K ¥ Y ^ AY T0 »ETTfcEl JOBS — GOOD 

t A 1 1 Vf 1 ? f urn M 1 1 dfixi-nrj of i r .■ m.s rrf KJ t-.-rr urn! Jr>j mr.- 
Euetii tinnain yoo hj* practical ahetp itMthan* . 1 - 1 . 
rnur aetoel Jotais riirnt in yuar hnnn.>. Am *■/•.»« ni*w 
ptun Jjeti P-Hulta. Wnte for Free and dsUtl* 

ELECTRIC INSTITUTE, Inc. 

Oopt. G7H Hlnsdala. Illinois 






WORK FOR 

L. 5. GOVERNMENT 



Tlio«aand& of opentnc^n vearljr, M^n-Wfitnen, 
fi^e 1S-50. ^tait month. Get rcatly 

now for next entru.ni?o Dotal In Kree. 

Write OXMFiiVT I N STitirCTlO^ SERVICE 

)N‘M. Ilf, Salnl EiiMtin, >!«. 



M*.lcs nnorrt mu iLty u a OF! NT ICIAN.. 

h*W Ohh>t 3^*4 LifHmrninry Trn.iiin .1 

fRiy. £*.. Km dm. TnnU Flti K. A*L Tnr Cm iiJn, 

I T. SCHOOL cf MECHIKICIL Df UilSJAT. 1 Z& tE. II ft. 0. T. C 




Every ELECTRICIAN W jfUoivT 0 



WANTED 

HIGH GRADE MEN 



I JiJfvncy nuiktnsr opoortun Ely. 

fn-Hjra-ia miin. 



. Over *4.00 ■ 
I M-«?k enMied liy cn.Hjr«-ia n^n. Sl.OfW a 
=’i until by D^EawsEV mnn. S : I h"mT wyii-k hy 

Te*aa man. New ipuciilty. ftciia event 
business, profbulanil uin-vwl by Amw- 

ii'Li'i Ksldiiiif firrne. Exfiu^Jvp I,...rii I,I liy. 

Write, r, Ei Arrnitren^, Dept. im-H, Mo- 
bile, JU4* 



Fhv fPH-d b. i ll PEL'S NEW ClEcthic MQEAHT 
SEC. Up-i-n-djt*. trade *N» ftirtlt* HHn irN 4LL eloctrl 



EhMlftelty 

... , . „ Jif*d and 4LL *IhWai( _ 

Oueilirni, mfnn, dbainma. eikmiHAl. vndtrarhtr'i nudp; d«i^n 



ttnad* urnutm 

■twfcera. 



«p*Jf mny BWtWb-MO»TH unki fw, tf,[. 

"FI* b iw Mlt Hr**i d#r. Toa (in rttrt pur tifairriDia* 

with ui iiHurt.*. WrUm TUDKT for alatrlrtr Fnra.r and f REE THIJU. df.r. 



lit tar K»rtrk'F«M»r ind tHEt TRUL plf*r 

THE0. AU DEL & C0.» « W. Z3rd SL, New Yor k City 

MnaL Vefl t. FCIrtirlc l.i linry on ? ttp' t«* trial. It (>, K. I will remJt yi .afl. 

OlnGrwjfrs | rpfur^ J IlliO ftijlin^r JJ.iii tu ITkLlJ L^in injob buK u niiiRlIl m 

oame Iweu*. No RbLiiRlion lUit-Md l uu *j.Lj*iicd 

N>Flno. T .H r . T , 



.1 Hdrjw .... 
O -.niTMliun . 



Wh i7U jibca$e irr-prt t rViji Fajmtar Mechanics 



m 




Seealdiqf 



At Jinine — In anara irtnr. Brfany overonnw 
“istcurO-f right, ‘ mt] n ari f-eonfldMIce wud i rt- 

creaiiee&riiins unw'er, tliiBfaiij' way. write 

Inrfrae iKmtfefi, HQtrf ' i I Yrnh M^nn- 
dert It'Ll! ft Words AOd reuuiremen Is, 

fCorth AimHub ItMlNl*. D*tt, 11S-C 
3*01 Mlchisaa »M. Cble*g» r lllhwlp 




Pnivr-rj ptiu For EQ r J l, IT. api 3 1 -T.^t LiiiSrrt 



TRAILER ENGINEERING 



fH«iiiw| K41tieu3 

BRAND NEW BDOK 

To lieie Yon itnr «f nultL 
H ilnjitir*. |.«ft illi ui rir inn* 
Tclli F(.u *bMl Luib. T'dl. ■™re, 



_ r .. Lm it 

hhiliiim-, murl iltitifiE, n-»r tfi'ClJl. At kr r n|.»K n|«wrin« r 1 * lull! lit tfliMlH. 10 * i"r b'l|.|lt?H, 
tMdrr lialatarn, *IL Kill* li*\ \ n.-- rh ,T.n. n.iir 4, lialLlnit r«^hf-+, pi 'linbin-J, wiring 
hralutf, itt-p %rr km rliiinLH, iiarkiiu wBwhLn. Fiiraitiico. Iron In a File tpw ew, mn. 

AtaCievvIilil. iltaCkd. (}*■ ii ii v.u ninli - -d Cj-HiJnr majiix-^ntil I relt beb.-ro foil buy Of build. 
Odder MOW. SI. Oil puLjfciid, iJ . lb 0, t). Ii. 

RAY HUMS* Dupt< 8,6 Eeitwuod Circle, Cfo<innati p Ohio 
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*R|| ■Ilr.j'fl fr»m 
riirteij" (*7 r^inirtn ir.it I m hi. ih«w* rcwfjJ. Slw 

n.r» rrw Mii teixinr. Fatly rv» juiHi’i, 

Euljr ircr^il if r.ji «m>tcn. 

wan^ FROM 110- V S-OC KET. '-[.,i|.ih- j.Ln. 
ItahB llfl at a?0 Vijjll ctaelrfa mM-roli 

,j*ly lew peiuue* hh Time to FI a* nnni'lki* 

teii mihfoIh JlByrjne- ..in. iim w-ili " ill ip- 
►U-j.-tWihH AHIAZIHG SCTAIU FREE i 

Write *.» KHitotkiul fll-lH JltH'ljl ifcrfdui 

Art Wilder (■.■* toll 73 LmIuJ.iie S'!* Lm-r -t 
mini 

COMMONWEALTH MFC. CO. 



UQft OMh 



Dtfl. V VI 



C4nflnr.pt!, Ohb 



RADIO ENGINEERING 

KCA JnKtltulea oflor an Intensive course of high 
standard embracing nil phases or Hndlo. Practi- 
cal training ivlLh modern equipment at New 
York and Chicago schools. Also special Im*I 
courKcs and Homo Hliwly Courses under "No ob- 
ligation" plan. Catalog Dept. PC-37, 

RCA INSTITUTES, Inc. 

75 Varick Si, Mew York 1154 Merchandise Mart, Chicago 

Recognized Standard in Radio In&truction Since 19ti9, 





TESTED SYSTEM OF DIESEL 
AND GAS ENGINE TRAINING 

To qualify fur ft gftod Difw] job yOu mujst receive traiTiinjf 
in an iiurlitution that can offer you practical! instruHion. 
At National KeJioota you actually work on the Intent equip- 
ment, including practically every approved make of I>ie»d 
engine. You Rat the kind of instruction that servos your 
i' very tiny needs in the Diesel held after you have grad- 
uated. It’s. the typo Of tfriiihinu you ran "rash jn J| on. 
You are trained under the direct, pctoODal super vision of 
JicouRed Dit^ul Kojzitieers. 



ENGINEERING 



DEGREE IN 
TWO YEARS 



II 8, DEilKm rmirt®i m enaliivcrlne; Uvlartflcjt), ft til, I'h*™.. 
MerhsiUeiLh Sloch. PruftlTltf, Radio anil T.^eiUion or Aem- 
r.aul]cfl]. Intenaci. pronn real, UioroLurfe. prog rftm. No extras for 
E'ocr. cr rev Law. Ilam^tdlo you learn tp ijik UidU-trlft] oeflter. 
Ijfw tuition. EttUT March,, .Tune. K. it.. Dm. IVftlc 
f (,f txitiiloQ. 223 E. Wa&JiimHnn Slvd., Farf Wayne, I ml. 



INDIANA TECHNICAL COLLECT 



DAMERING DR BEAUTY CULTURE OLDEST, LARG- 
EST SCHOOLS. Bat. 1^ EARN while LEARNING. 
Day, Night clnBMH. Free National employment bureau. 
Frao wlnnlOR teachem. BIe pay. Professions. Low ralca 
Fasy terms. Free booklet b B," 

HOLER SYSTEM, NEW YORK, K. Y.. 303 Fourth Ate. 



Learn WATCH REPAIRING 




AT HOME You can. I tarn by our u.in-'Si m ami 

Original n>nli-m of ins Lri3J:iif.ii rvrrji jiut! of ■ 
Witch Rrpiirifia Trade al bout#. You «tn 
earn money while kattiimf and tirephrfl yen rat: If 
n*r a writ nrim poeifitm nr lUrt in bu#inr** ab 

tor tomplet ing- uut rimcne cf iiulniEtiun. Onxl 

iwKijlt rtnairtrflftrv in demand sod generally «tra 
vriy K»iHt naJarir*. For xinrljrij turn apu-ly (o 

Wlfcanvln School at Watch Repairing 
B24 E. Muon Sl„ MILWAUKEE, WIS. 




iHtu T L-wley, Wfi(* for our Free BaoR, 'TTow to fee 
winit a &»d Penman , ’’ It ctmtiini Ppcvl roema and 
tiUJ* tiow oUittn Named to write lo a pwy« lime. Your 
name elegantly written on a card If you endow* 
i-tnmp for postage. Write today. F. W. TAMQLYH, 
416 RiJgf Oldu., Klnui City, Mo. 




ICAR-MU refiid&hes any iuIof attlonoDilt 
easily, (tulrkly and trounmlcally without 
liidi'hJri: . waiting, rubbitm or p.uiii It.* 1 . 
JUST WIPE IT ON WITH A CLQT H ! 
Magle-Iike fluid eaver* old fiatnt with tniLgh, clssili 1 mol, Abso- 
lutely Irin-niLTiJii, wlf-UTebpE. relf-jxilluhir.i, C uarSmtr+d- Lail>> 
M to IS months. E^tiul in bmuty n> rriialnt j.ifa JJn lo Slt'r. 

Write for Frse Sample ro nrnic iHJr .■liitnii apd 'ff'rrJinri' offer. 
KAR-NU CO Depi. U-JG, Oakley Sla. Clrrimati, 0. 



DIESEL ELECTRIC POWER GENERATION 





A Petr feature cBrtiiiitLfvl to thf! cnmplete trulnluk hi OLcbcI Plipcrtj?, 
Compietely Cfiveiti power geiiera- 
tton. Thin estFsi couTise In how 
presented 10 all Dictttl ESludcntf) 
without cKTrft i.ititlfiP, 

EAST-TO- learn master 

TRAINING 



Notional £cbaolftT irfti 1 1 1 np tfl cipan- 
plfto in over y ref[>ert, ]t ln- 
enidcit ail phfl^ uc j>i(*NTl e’ii- 
glue-4. fuel LeijpoILop. KABO line, 
butane, propppo jind nfliiiral Kan 
enklne^, ai^r? Auio-riiciseJ elei- 
trh;H. rnflrhlnf nhnp praetlrp, Uul- 
terteB and Olhcr Pitwniitils Ihat 
milfll be leiirneit In order 10 b'lVV 
yni.i well r(pundcd-oUt lruinbii;. 

LEARN IN LOS ANGELES 

Tin; rnftfft, dfrlifrtrtlul pi a re talvjiirn 
— [.nit Angeled — tlie playground of 
America. Falwiiiai Inff hurrmind- 
lagg. Your COflOn railroad tare w ill 
lie Allowed ao Lti& AnUcfltB fropr 
any priLtil In the U, I, 

EARN room and board 



V' 



fU:i*<W I rl »] 



UfUrt 



VVe hcl|Mlil<lcn(AaliUlri part-lhni- 
ImTjj tnoarn rcH>ni and boftrii white 
tiftYrnlrur. This. «ervic( only for 
resident# of l 5? , 




NATIONAL 
SCHOOLS 

Los Angeles 



NATIONAL SCHOOLS, Dept. I-PfflA, 

4000 $4. FifU*rfl* St., L« Ar»gel«s 

NAME AGE. 

ADDRESS 



CITV. STATE.. 
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treroely successM inventions have been very simple 
ones. You have only to loot at the device# we have 
pictured here to real i kg how a simple invention may 
become a utility bought by u hundred thousand or 
a mil Hon people soon after it is produced. Don't 
be afraid that the simplicity of your invention 
makes it valueless. The thing that you find so 
simple that, you wonder why a thousand other 
people haven't already done it is often the invention 
worthwhile. 



P/M/eittiffM 

THAT HAVE 
BUILT BIG 
BUSINESSES 



VENTIONS 

do not have to 
be Complicated to be 
profitable when Patented. The 5c and lfk* stores 
flourish on simple Patented products which are 
commercially successful. The zipper, safety pin, 
thumb tack, paper dip, collar button — all 
simple, yet. familiar inventions — h rough t their in- 
ventors rich rewards. If you have a Patentable 
invention — act to protect it. Many of the most 
useful, widely popular, f^reatly profitable, and ex- 



HOW OTHER INVENTORS GOT STARTED 




FREE 



The list of men who succeeded in Inven- 
tion with only a poor hoy's start is a very 
long and noble one. Poverty, hardships 
lack of friends, distance from the market 
— these could not hold back Hell, Edi- 
son, East man, McCormick, Whitney and 
others. Everyone cannot succeed. But 
every man can try. Courage, sacrifice, 
and hard work may bring you a measure 
of the success these men hath Lack of 
mechanical ability is not a serious draw- 
back. Y ou can always get someone able 
to build a model, draw a detailed design, 
or otherw ise materialize your invention 
for you. The big draw-back is dis- 
couragement. 

Y our invention of a practical article or 
an improvement upon an old one should 

THE BIOGRAPHY OF 



be patented MOW. Frequently many of 
the thousands of applications filed in the 
U. S. Patent Office each year arc for the 
same or almost the same invention. In 
such a case, the burden of proof rests 
with the lost application filed. Some- 
times a delay of even a few days in filing 
the application means the total loss of 
the patent. LOSE NO TIME. 

The entire lime of this large and ex- 
perienced organization is devoted ex- 
clusively to patent and trade-mark 
cases, We know the rules and require- 
ments of the Patent Office, We under- 
stand the technicalities of Patent Law. 
We can proceed in the quickest- and 
safest ways in preparing an application 
for a patent covering your invention. 

GEORGE EASTMAN 



Views of the man who used Patent Protection to amass millions and give perfection 
to a new r art — Photography — itself one of the greatest- inventions. 



CLARENCE A.OBRIEN& HYMAN BERMAN 



707 ADAMS ItlJILMiTM WASHINGTON, II. C. 

Registered Patent Attorneys Before U. S. Patent Office 



Whan writing to pdi'ertixeta Popular AfttgAantrP 
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If you Lave an 
invention that i» ihM.ciH- 
jible — anti want to secure for your- 
self your inventor's sole right, to profit from 
the invention you can’t afford to lose time in securing 
lilts protection of a U_ S. Patent- Other inventors may fie 
mg on tiittH&uiQ invention right now- should they develop I hi h invent Lou ami 
Hie patent application before you do- — the burden of i-slablishiug priority 
will lie upon you. 1 bir Rig Book — "Patent (iuide for the Invent or' will 
loll you the rpiickcst possible wav to secure Patent- Protect Job for your 
invention. SENJ) POR JT TODAY! 



The FIRST IMPORTANT STEP in 
SECURING A PATENT — it* to obtain 
the services of n Registered Pulent 
Attorney. The U. S. Patent Otlieu «&* 
vises that yon secure the aid ol nn 
experienced Registered Patent Attor- 
ney to prepare your statements. 
Establish the dale of your invention a- 
explained In our Iwok and i U p close 
vour i n veti i ion to him in correct form 
He then makes a riEAlU'H of the 
Patent, Office Eec^Tdi and reports to 
you on existing 1, S. Patents which 
might bear on your invents up giving 
his opinion on Do 1 ad visibility of pro- 
ceeding and tiling formal application. 

REASONABLE FEES —CONVEN- 
IENT TERMS* Don't worry a Unit 
ImaiitiQg, Our feed are vers 1 reasonable 
—we enn arrange coil veil Unit terms of 
pay nielli. It is our cuslotn to permit 
clients to pay fur our services in in- 
stall me it Is as the nppliciif ion pro- 
gresses in our office. See our Big Book 
for fees iii obtaining Patent. Ir ex- 
plains our arrangements cleurlv, Semi 
fori I NOW I 



FREE HECQRD OF INVEN 
TIDH FORM Use eur VRK\’. 
"fi>rnrd i>E Invention 1 fcirm e 
n“ -i -i t you in rvronlinie Ihi- ilem:rip- 
tivo HHKtirir- of your invention 
■ irtU in fiHtuljlinh Llie date of ymir 
i n vi in ion. iNTitli ir you nin 
mu he :t T'uiirli nknU h fit > ■ « « i r 
! i, vaul h> fl runl have it u i 1 - 
rjif 'I in ri IrUoitM-r of ^ 1 1 3 u , 
in y 1 1 li u t e t i 1 1 1 - m -i- KhuuUI 
nr ir anion uri ** r . 

TEAR OFF AND 
MAIL NOW! 



CLARENCE A. O'BRIEN 

& HYMAN BERMAN 



707 Adams Building 



WASHINGTON, M.C. 

registered patent attorneys 

bembrm % 'ns. rrjvr offpcm 



Pli!iia J c Betid me n( once your Hik Frew 4 #o Page BfH ik , Patent Guide for 
(hr- j nvi-ntm” mid i yi .iir H|»rijilty Prepared "Iterord of I nvenben" 
f,,rin AIkO fiwriti Fowl nuiri Jiiogru pby , Inventor urbil BuHJiiyrif Mrm " 
This- j-e 1 1 j -,j f - s itnifs* iLui * i hi i i_' : , i ' ]■>> . i’.IVUiisl! will,- or j-siiit plainly.) 

NAME .......... 

ADDRESS, 



W'Am to flJrer Oarr* ptenx* Mention J J cpMtd r 
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PATENTS 



Booklet Free Highest References 
Promptness Assured Best Results 

Send drawing or model, 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



Listed Patent Lawyer in the latest editions of the Rand-McNatly Directory of Bankers 
and Bank-Recommended Attorneys* published by Rand-McNally & Co.* Chicago* III,; 
The Ba&gott St RyalJ Directory of Guaranteed Attorneys, published by Legal Directory Corporation, 
Boston, Mess. ; American Lawyers Annual, Cleveland, Ohio; Bankers Service Legal Directory, published 
by Bankers Service Co„ Boston, ; Eyre's Law List* 9 Park Place,. New York City; SnQW*ChiifCh 

Directory Co. Lawyers List, published in New York City, and the Central Guarantee Co., Bankers, 
and Lawyers Directories* fidO Fifth Avenue* New York City. 



WATSON E. 



REGISTERED PATENT 



AAI F IWI A M Victor Building, 724 Ninth Street, N. W. 

ENT LAWYER ’ WASHINGTON, D.C. 



INVENTORS 

PATENT YOUR IDEAS 

SIND FOR FREE BOOK— ^ 




HOW TO OBTAIN A PATENT 

W» i! trii by d. Farmer Member al the F_* a min- | 

ini? Corpi ': 1 Sl 2 - 24 ! -of lh* U, 5 . P*|#nr OfTtee. 

IF you w,nt la profit by your iden r yau ahouTd 

tike ite pi Id ipph For m U. 5. Patent it 
Dete. Y«ur hf*t it*p i> ro thi* Frn* nook. This 
intenitfnt illuitriteil hank canti LI 1 ■ viluihl* ipfi>rnm- 
tian you ikauld have-. It telli you fully haw to abdin i 
patent Ort VOUf iit* in the quifktit w*y. With tld* Ftee 
Baalt you will *lwi receive m "aewrri Inerntitn" Farm on 
whlfb ran «eulp record your idea, ?rruina! and r.jii- 

Rdentiil Service: Your tile will he periunally handled 

only by a Rf|ijtrrrH I’titmi attorney who I* al«. * Former 
Mumbitr of the K*nmin ini? Carpi of this U. S, Fotmt Office 
AH CuTerrminicatiana canfidentiiL 

SMIL CflUPOH lllW fir FflEE PAFEJI I BOOK ar.j BKflflO OF HfrEflTlftr 



CARL Ml LLER 

REGISTERED PATENT ATTORNEY 
FORMED MEMBER EXAMINING CORPS U. S. PATENT OFFICE 



Ifcii Wkoalwarth Bldg.* p*pt,CTA, Nsw York City 

MILLER BUILDING, Dept* *7 A, WASHINGTON, 11, C. 

IhL “Haw Id VMila a Patent," eel rear 



Plant e*nd mt T»»r P' 
* I ftMrd of lemtltn 



NAME. . ... 

ADDRE 3 A 



ALBERT E, DIETERICH 

REGISTERED PATENT ATTORNEY 

512 B Colorado EiuiJdms, W \SIIINGTON 

an Pair it L* wnt /r« 



71 

D.C, 



^Scratching 

RHfEVE Itching Insect Bites 

Even the most stubborn itching of insect bites, athlete's 
foot, hives, scales* eczema, and other externally caused 
skin afflictions quickly yields to cooling, antiseptic* 
liquid D. D,D. Prescription, Greas^less and stainless* 
Soothes the Irritation and quickly stops the most in* 
tense itching, A 35c trial bottle, at drug stores, proves it 
—or your money back. Ask for a. d. d, prescription. 



PATENTS— TRADE MARKS 



form ml Exid*nr,r of {'fmzt pin 17 n "' and imfr-uctiaiH. 

‘Tf-mr to hrtahluk Yotix tiigM«’' m -^PiCBEt 

A ROMMEL 

WpOilnat«r>. O C. 



LANCASTER T ALLWINE 

*1Z Bawiff Bid;?. 



Inventions Wanted 

talented or Lin patented 



We have been sucownfolJy Balling invcntione, put* 
enterl nnd unp ft touted, since 1924. Write for proof* 
RU<I. toll us what you have fur sale. 

Chartered Institute of American Inventors 

Dept. 4 , Barrister Building, Washington, D* C* 



INVENTORS 



who derive larpnat 
prufiti) know and heed 
certain simp Is but vital 

facte before applying fur patents, Our book. Pa ten LSoiibo, 
si vest those facto: nent free. Trade Marks^CopyriEhta. 

LACE! & UCIT. Eft 1SS3L CIS F Su H. flape % WASHINGTON, d.c. 



NolJoke To Be Deaf 

-Every deal prrion knew* that— 

Mr. Wu / mitiiehjiuiwlflieir hja watch ttek after 
being di'iif lor twenty-fi™ yture^iUi his Art*- 
IkiJirt^ir braiTVi. IIl- wora them day still iiiulit. 

They elopped h« Iwad 
fi<ji '«hh . They are i nvi h ihle 
anej^omf or tab Fe.no wir*i 
tjr batterioBu Wnte fur 
TRUE STORY. Also 
booklet tm Deaf nsaa* X^ijictuNbrOrua 

THE WAV compahv 
T» MfEarnhar HUf. Pm mil, Mi.'!.**** 





Relieve 
Pain frt FeW 
Minutes 



NEURITIS 

To relieve the torturing pain of Neuritis, Rheumatism, 
Neuralgia, Lumbago in few minutes, get NUfliTO, the 
Doctor's formula. No opiates, no narcotics* Does the work 
quickly — must relievo worst pain to your satisfaction in 
few minutes — or money back at DniKGiijt’s. Don't suffer* 
Get trustworthy NUfiltO on this guarantee. Don't wait. 

buchstein t s fibre limb 

k i 3 hi tflttiicic to your Rtump— 
fHCronn, tool, ijeat, llsfit. Efflay 
ofty lut nta, BraccH for all do* 
fonnltlfw. A Rental wfl cited. 

D. BUCHSVEtN co* 

Sfm) far Cimih fadir IlIldlApS*., IIIHIlitlli illfcR, 




lb Protect Your Invention r*! < HktkiLa 



3777. 




neljiyn are dangerous and may De very 
fMf]) 1 . My personal Mrvfce ftf-iurea 
pro rapt arc Ion. strict contl dcnce, and a 
minimum of expense, i buxxcsl turn you 
Head me a model or drawing, or eKetch 
and deaeripTlom of your Fiu-ratton, and 
555.1 HJ, 1 Kill make a acarcii oud report 



promptly jm to Ite patentability and neod 
yon a pop? of my /2-pasfe booklet. Of, If 
you prefer to read my bOOKlei rtvst. mall 
the attoefaed coupon at oilcl\ I will 'tluo 
send my " Record of IiivesuHoB” form, 
{fiver O-H pears es pLTkmoe AS a Kcglstered 
Patent Attorney d 



I L F. Randolph. 



rteaae send me at once, free of charxe, yomr 7 ?. 
paso booklet and “Record of Invention” form* 



A PERSONAL COnFIDEMTIAL PATE FIT SERVICE- 



Nam e . 



Address. 
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ENGINEERING 



ELECTRICAL — MECHANICAL — 
ARCHITECTURAL — STRUCTURAL — 
CIVIL — AERONAUTICAL — HIGHWAY 



Technical and applied courses — nonessentials omitted — fundamentals stressed. 



Chartered by the State* Ucrommeiuicii by f^ratil- 
uatc& f eiitiorsed by industry, approved by engineers 
and educators. Courses include Air Conditioning, 
Electric Refrigeration and Diesel, Extensive 
modern equipment. Low tuition* Part-time work 
for room and board. Degree in two years , di- 
ploma in one year. Abo short intensive courses of 



three and four months in Electricity, Diesel-Elec- 
tric, Power Plant, Refrigeration, Air Conditioning 
and Drafting. One and two-year courses open in 
September, short courses open the year round. 
Thousands of successful graduates in U. S* and 
foreign lands. Write for catalog. 



3Sth 

YEAR 



FINLAY ENGINEERING COLLEGE 

lOflt Indiana Avenue Kansas City, Missouri 



AUDELS MATHEMATICS 4 
CALCULATIONS * Modi anic s 



2 



HANDY 
BOOK 

Good News! 

MATHEMATICS AND CALCULATIONS FOB HOM E STUD Y AND REFERENCE 

PRACTICAL MATHEMATICS ILLUSTRATED. How to ftfiure correctly. 

EVERY MECHANIC can u*b Ibe new. gurnet, ca«y uuLIkkIs. covering it 



FREE 



compl^tu review nf practical arithmetic— wftli eistmplos Including men muni- 
tion — plone and solid ueoTnetry — trlBonoinetry- — algebra— calculus — 
ELECTRICAL and MECHANICAL SHOP CALC ILLA- 
TION K — practical tests — reference tables arttf data 
—how to tisu Hit; slide rule — 70R pages — 550 il lustra- 
liona — | j ticket sliC. ""r; 

Highly endorsed. Let tis mall you copy for free 'Z 
trial. Price $2, p&dpald. 



TIIECl. AUllK'L \ CCI. 
til VV. 1*:trd St.. N. Y+ C* 




COUPON 



I Nuntc 



Mall AuriCl'S Katlurawtici m\ T am 1 
fm trial* If O. K I wLll remit #2, 
aii,. rv.Lao I will tvlul’n It. 



Address * * , 
Occupation 



P*M* 




TRI -STATE COLLEGE 

ENGINEERING DEGREE IN 2 YEARS 



CoiBP(-- : in Civil. Efedrical, Mechanical, Chem- 
ical, A a ftmaut leal. Radio Engineering. Enaen- 
I IiiIn of Engineering training included and noti- 
i :ti. i Is elinijnatfld. B. S. Decree granted 
ilfH'jn i -eti plot ion of course. Also short diploma 
couraea in Siirveyinf <36 weeks) , Drafting <36 
weeks'?. For ambitious, earnest student*. Those 
who h - k high. HchtHd training may make lip 
i l ![.:.i 4 * [ work. Clmduntea cnmpjete eiicceHHfu'lly 
wit] i those of 4-year schools. Technjual in- 



struction at lowest e-ost and in least tinio con- 
sifitent with thorough training. Intensive in- 
ntruetlon in accord with individual ability. 
Courses atno in BusineRe Administration, and 
Accounting. Students from id I parts of the 
■world, Tri-State graduates make good. Lo- 
cated in picturesque hill and lake region. Tui- 
tion. living eipETiPes lo^. 64th year. Enter 
September. January, March, June. Write for 
catalog* College Ave,, Angola, ImL 



PARKS AIR COLLEGE 

Offers COLLEGE AND PROFESSIONAL TRAINING Majoring in Avialion 



H>UH two-year courses tftfi weeks) lead to Tsar he lor of Science 
£ti:fiTi<:fl |n Piloting, Aviation Qpcrati»iur, Aviation 

Mechanics and Aeronautical Engineering. 

THIRTEEN TRAJNIXa PLANES are on the flight Sine. 
They lire u-ifd In gtvlag a systematic cult™.- Ol In , ore™rfonul 
night irAinlin which prepares graduatCR lor airline night opera- 
tions, Requests Iron) airlines for (light, graduates ore exmedlnK 
Ike numlKir available, 

5S,(KW liourw flight Instruction luav c been 
given. 650 hours now being flown monthly. 
THE FACULTY of 33 is composed of 
specialists L a the various fields of aviation, 

AN ENROLLMENT of 1241 resident stu- 
dents fu-r (he 1<K17 Spring term. 

On Iffl 1 OO-aero airport. Parks has 14 build- 
ing* with u total floor area of 2 H ftCTtH, <k- 
v oicii to school purposes, exclusively. 




A cerodltn-d by tlio 
Illinois S u perl n- 
lendent Of Public 
instr action . Gov- 
ernment approved 
ok a Transport 
t ; round and Flying 
School and Me- 
rbnnl mC Bohnol . 



DORMITORIES and DINING HALL 
UN THE FIELD. 

1434 graduates. 

Cmduiieii ore belafi placed prior to 
graduation* 

74 per rent of graduates enter air traTffl- 
porvopnratlon.H in N ort h and Hoiilll A merp-a. 

At Parks you train fnr aviation in avlutltm. Park* l» rec- 
oAnircd is tilt- training division or the industry, A*k any 
09)0 who I k 1 n atiailon. You can cipri-i more at Parks and 
still he agreeably rur prised when you come. 

The now flO-TWUW catalog gives complete Information. Send for 
It. H Is FREE. It is packed Tull of valuable Information. A 
letter or post card Will bring it to you. 

PARKS AIR COLLEGE 

837-Nf Cahokia Rd. East St. Louis, IHInoll 



When icyitittif to advertiser# pieatte Huntfon Popular Mechanic* 
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KUFUUAK MECHANICS AU YEKTLslNtr SECTION 




U C M imifartiirarc , l'» ,> 'i r P men i&ipurii Eli.Ttrir An" 'V rl«-l ii:-K im I 
iiJi JTJdHUIdtlUrCni Ktt cn^riBi^s Under l4'lunLpr«T 

iluriinn canrlitlnnii in 1 he l(pl ici exit n i if:- of I hr Kr-hdo! 01 Krifliiif’-f i i i]f 
ilf'Ail . ml e ‘imiciinif. Ph. Aiccpl e-d w :ll bn t ully (xiiitifd 

irnlLI rnvly to pw xUsjrl *•&<! In fteriirhiK empl(l}nien(. 

AP f prim^n La, u 1 1 r of thf 9U(4»MlihI opportunities for 

n n ^ plcarly iitCOina and future Jtiirrr^:). Wejdtgc L* 

WF1 I) I N fl prp<>w ^ [ut npidlr , replarii 4 I ur« e blui..E intlnCnleCuU 
" ' L ' u inga. rivet*, nut*, Mti. MvwMk It la eodinoalv 

nitn'rl ph <th I soitilb, IitkIkf.v k! rtn'liirn] ftlrr-l in rjj-lt, rtr. 

No limit to thn xtppliratiori of wading to industry, intieiunt du- 
r^hULly nnd rnfiiirin« mnnuFwturjnE ro*t*. Thnr-* p* * dfrridrd thorl* 
*JIC of properly t rnint^l W eldinj OptiritUn,, Tnrtmiriirj*, xintl Wcldirm 
KfliiiiMi*. Why hn contml wit h uriliimry to Orb. bLl anil miia j-nliH 
IWld low pay 1 when in n short time you CJUI FwUUfr II trftiued fSperen lint 
in WehdirfT 



IW A U K £ 

GCHOU »f ENGINEERING 

v of fi&tfmlechnite U 

Dv-ptr PM-l-A. BmzicJ way & E,Stfltc, Milwaukee.Wia, 



WktbfHll "I'llKiiL^ 'ii #iW F'r*,- Stmi-Llif 

lilt IU Olitll* nHd I rig DipoftiHiilv," 

*™ Wnldin* Op«r*tnr .1 ni 4 1 
dir HeMIrti Ou,n[«i 
W*l4io* Lni'mt fl j !.'■ 
f Uvt-H <c*l Enpimr 

B-i- i * J IT. ! . - ....... 



S'illX' 
Cllj . 



"TIi* Dm n at ■ InUiiitrr 

Al"» tell In Jf- flew to KLl-.. , .|- .L- ID 

fi it C^idjtvjriiUi* 4 lUI'r is. Twh I ;j inn, I 
R*.iio S«Tvii-eiii*rt (-0 mo I 

( Vin inur • IH| F-.l'-rr ■ i--h!. f.n .1 in r ( 1 vx I 
t.“urrirjiK^-rj*J ]£ i -I i ■ e- Fv iffi iipit T L ypr .1 
filiirJecjil JiUhii linn. 

Kirii E’aJI k.icCirn.nI t'lim 

- .. - .. . 4 . - , P1 , r P r -1 r r + 

■ HUf fPM-S-AI 




Ad .ioftia lift 5 '<m enroll, we &ind yeu 
p. ]|J|t full -site pmfi-seitjful h rt k *C s ‘ 
Niitnt frsjnminlnu rrf-rytMriu you need 
to xr[ ni(rd, Cater on 
it ArifilMl blK oil! lit „ Six: 
itnnlWiif"- have I n-.*i L matting 
■toad — YOU CAN TlHI! 

solo rtesr covfh 
DESIGN — In niit ion* I 

mpgutim. Entm irtcimi* 

OAirl (or fr»itr*e. s*vs D. 
PFRKHAH, uf Nevada. 



This FREE BOOK 



1 Weflilngfon School of Art, Studio I2BA 
j 1115 — littv at., N. W„ Washington. D. C. 

J n I ’fold* liCIHl nil' 4 I thnU t .1:1 yimr Free Hin'ik. 
"Art far I'leu litre und 1 *j.,i(!1, 



Ifatk&wt 



Br in urtlst und hr your " 'ovrn 

litas' r | Many of our graduates 
are making S3 5, i&O, 175 u week in 
tlur prafttublt Arid *■ Cnmrorrrial 
Art C ir ! o u n i n q alld D«ign]lig, 

J^urn AT HOME, in your sonre 
(iuir. HHs Mltiijilt'’. iiriu-tic;il io ;i y. 
Silpj'l t fiw nn yuiir arl rater h . a±ld 
Jiitiri Ilk- ability I.k isinkr hlg monry, 



Artists’ Outfits Given 



N.ihkr. 



A«e - __ 



| Adtlrrsj 



J CiU— — Slttl^-..,,- ,„..i ,.... i.m. I 

, IXs itleMiDiH viil tall) | 



(Continued From pagt 25A ( 

nection with the First International Phila- 
telic exposition held at Quito, Ecuador, At 
the right is the 3Fr value of a set of two 
stamps issued by France to honor the 
memory of Jean Mermoz, an airplane pilot 
who lost his life last year while in the 
South Atlantic service, and finally the new 
Austrian Mothers 1 Day stamp* 



Stamp Notes 

A new edition of the official booklet con- 
taining a description of all United Slates 
postage stamps issued from 1847 to Dee, 31, 
1936, has been issued, and for the first 
time shows illustrations of the stamps. 
The booklet may be obtained from the Su- 
perintendent of Documents, Government 
Printing Office, Washington, D. C„ The 
price is twenty-five cents for booklets 
with paper bindings or seventy-five cents 
for those with cloth binding. 

Postmaster General James A. Farley has 
announced a new five-cent stamp to honor 
Virginia Dare, first child to be born to 
English parents in America. This stamp 
will be placed on sale on Aug. 18, 1937, the 
350th anniversary of the event* It is be^ 
lieved this stamp will be used also for the 
souvenir sheet promised for the conven- 
tion of the Society of Philatelic Americans, 
at Asheville, N. C., on August 26. Middle 
west collectors will be pleased to learn that 
a three-cent stamp to commemorate or- 
ganization of the “Northwest Territory” 
has been approved for early issuance. 

Complete information has been received 
on the Czechoslovakian triangular stamps 
shown in the July number of Popular Me- 
chanics. One of these stamps is red and 
bears the letter “D 11 in each corner, the 
other is hlue and has “V” similarly placed. 
These stamps are used on registered mail. 
The blue stamp is sold to the public and 
when affixed to a letter assures the sender 
that the letter will be delivered to the ad- 
dressee only. When instruct ions are left at 
the post office for registered mail to be 
delivered to the addressee only, one of the 
red stamps is affixed to the letter and fifty 
haleru is collected on delivery. The letter 
“V” stands for Vyplatni (prepayment), 
while the l 'D" stands for Doplatni (post- 
age due*) 
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Home-Study 

Business Training 

Your opportunity will never be higgler than your 
pftparaltnn. Prepare now and reap tne rewards of 



success. Free 64-Page Books Tell How, Write 
for book you want, or mail coupon with your 
iuiik, present poduun and address in margin today. 



cany : 
NOW 



niH fiber AccouhtatiuY 
U Mod. SskitmflniHip 

□ Traffic Management; 

□ Law: Degree of LL.tl. 

□ 'Commercial Law 

□ Industrial Mgtn't 

□ fiusiTic»» Mfifll't 

QHusioeu Corns. 



□ Credit and CollccTinn 
Correspondence 

□ Modern Ffiicmnnstiip 

□ Expert Ooekkec pin ft 

□ C, P. A. CoBLhlng 

□ Dusincfls Kn fit ink 

□ Effective Speaklaft 

□ Stenoi j'py 



LASALLE 

Dipt- S 64 -R 



EXTENSION 



UNIVERSITY 

Chicago 



RE UN ARTIST 

WE CAN TEACH \ 

^ vnn riP,uvivii 1 .. x. C 



YOU DRAWING in 
your iywn home during joor 
spare time. ThLrty-five years of 
tucceuful leicking proves our ability 
Artists receive laryc 

Writs today for Art Test Booh 

SCHODlSftPWlEPAKT 

Dtp»,107-C, 1 0E. Huron St., ChlcolO, III. 









EARN WHILE LEARNING 
AT HOME! 

Television* Photo Elec- 
tric Cel I s » P U b|ic A rid res$ 



"■1 H -T - 1 £ l iliin-j N|l*Ii : i up 

a ufO^t snd i:v .TF In lull-ltniO F uLlii 
3-rbd — Tt-illi tn r|ii-Fr Lirrrfi slnnr- 
it rare leii-ud't Qian ora i.^-r, 1 -m I lotirn 
pi K-itTit by tiuwli . cu y. ft-'l ’I-WiVY 
Eodoriwd i.y «C1 hlr Muirbi. Write 
i r.r Si* Opprat-Lm it V flwA i'Ji EfU 

RADIO and TELEVISION INSTITUTE, Int, 



jobs 

PAY 



PHI LCD 

CFtOSLEV 

ZENITH 

GBUNOW 

anil 46 

Dthfff 

mfgrs. 

endorse 

H-T-I 



2130 LAWRENCE AVE., 



pefiL 1- 



CH ICA GO, 



T^fge Air ConditionJnft and Electric RerrLircmtlcii 
TfiilninE OrKanlantleft now .scLucfinij men Who would 
like to prepare fur poflittruiHi . • .: -••rv-r-.- and In- 

Hlalfttton Kxperta, Many tonka SSO-OO-SnO nn » week. 

h'v tMfMrienre r,«sd«l » •' • ill " m ■ fpiro Ii far (1.1* 

cnir.n ^»(k, For iirilnv fu >..*•' f ' ' ■’ 

b hJ n.d d r*M - : '-ii UtmllfT P n>i»« r I Hi Ipmlllutr, 4AQ. 

4U «, Weill St,, D«*1- MT. CHiuod*. III- 



Y Oil' II eiljnj' 

learning Tor 
liVH than 2e a 
day. Full Our- 
tlculnrs I'TPO, 
H rtfu f-flrffljf. 



GUITAR 



Hamsun Imt Hu** *t Musk, 301 6 N. IMthTI.* P -t. rrtllwauke*, Wfc, 

AGENTS SS GOLD LETTERS 

For Hiorc Eronla and Office Window*, Anyone can pul 
them on. Free Samples, Liberal Offer lO general flEents. 

METALLIC L E TTER CO,, *36 N. Cm-k 5t-, C HHeago 



BRUSH PLATING OUTFIT 

For 

AUTO PARTS 



Connects to a battery with no tanka 
e§ii&ry. Platen on Iron, steel, brws. copper. 
CtC. Almost as Altnplc as {Alntlng. Hundreds 
of car owners waiting for tints low-cost plating. 

ince and value of the ear. 

Your a] 
room 

FREE PROOF 

Write quick— big season here. Oct FREE PROOF »nd pnrtlculara 
that put you In a payitur biMneaB of your own, 

GUNMETAL COMPANY 

AVENUE M DECATUR, ILU 



Improves appearance and value ot ine »r. 
opportunity to make good income plating auto parts, mu* 
Jmurcs. re Hectors, mirrors, etc. 



— i s yi€ harlc a Mini 
tiUdu ol lillo, ’■ttflrld'i 
M-iu Pfflee! i 
Wan ,f irn la Naf'irnl V& 
|n»-= --j.!i jnol C'lrea'i. 



Ill Prov e in 
the first! fays 
YOU can have a 
Body like Mine! 



D ON'T get tile idea that. It tgfc» a 
lot nf (Inn* and hard wnrfc fJ 
ui'( flrua^hing gtii'DRth and j.FOWK'rlut ^lu^- 
i-E-’lJ Don't Think you tl^d dumb-lwlls, 
aorttifsi nr oltier wol raid Iona 1 Min 

Ih^f Silfas arc all li»|ifc — and I h&ie 
PROVED it All I m-Mit in; T days to 
prove what I can do Ter you! AiUi I 
don't ncod any appftrsTus cither. In 
r^ot, I don't UelicTO in artificial meth- 
od* that may attain your vital Organ* 

For life] 

NATURAL Methods Are All I Need 

Hera you see an aelujd photo of 
how 1 Look today. So nnuictea ham 
befiu "painted on." This is the cam- 
i's honest proof of what T did for 
t r txxJy. Now I’m ready to prove 



MY 

ray 

can, do for YOemss 

was it phy S-L caI 

. _:.. J . arms end 

ffih. I wait worrte’il. I aludtCU 
found a new way td build 



A few jhti acn 1 . 

a U7-no’jnd we-akl Lna-^laG chc**viJ, 

Icithi tike mpu-AtcF 

myj*]f. Than J — r - - — ■■ . . 

rnyjtuLf UP. A way tnal w*e c (ran I k. cuiluril. 

I ulclt ar.il eurel "DjuriIUc T*rLd icn" iswhit 
eilled It- In. a short nine I had llw body 
that liA3 iwtee wort (he Titlo nf "‘Iha Tftorltf X 
Most Ferfecdy DewLojwd Man," 

Get My FREE Book 

Theuuiands of others WOW know from ttL-eif 
own perK.nt.1 fr«p»Fimn* what IJynamlc T^n- 
.ilnn Tvna dotve for them. 

This JIHle ooupoh hrinif* you tny IVw 
tw.ik, which tciJo all About l U No -ooit, or 
obL Uration. 

I just want to rive you proof that I cah 
dn for you Wtiat 1 hnvc dnno for so many 
nftfra; itlvt hroad, pnw^rrvii KhouIdKrjs, 

hii^; PS. that Lf u)i:e With spm^lilnK strpnjrdi. a 
■.-htsl. which stand h out AOlid snd |to iscu Ear* 
and on evenly dovetapod IfwIk ITiat will n-uko 

r.thtr» Imli Mke dwar-fs- Heit tr. *Wi. Mall 
EhSa coupon TOPAVi CHARLES ATLAS. Dept. 
|*.X x ll& E. 23AI KL. NSW Vurk. N r , Y, 

mi ■■■ ■■■ iiite*-e tli in ■ »n ■ ■■« tie ■ iiiaiv 



THlt STERUHQ 

SILVER GUP 
SEIKO 

GIVEN AWAY 

Thla valmhli 
eup iUitids sTj.hji 
IT Lri" I'.L’a. Ik L If tl 
on. a blatk IM- 
luotrnnj.' L>;isg. 

I wLil award I? 
tn my pupil who 
make* the most 
UupnAenknt In 
Lilt development 
within the Ci«dt 
Uira: IrvorLthSL 



<’HARI,KS ATLAS* Dept. SX. 

11JT Eaht 23rdfej.trert t NetY Yurk, X. Y. 

I want Utc proor that your jiyutcm nf Dynamic Tension will make a 
New jfiui or me a haailUty. hmky ivkty and !.uir musL-Le Hevcl- 

opniinL. Send me your free book* "EverlaatinK Health und SitenjEta. 



N»me 



(TL-bAf* print nr writ*., plainly l 

Addrysa 

cii ] 1 . 



When wrctiTifr fu arfrcrtufCPd jjfcasc pmetiffon ^apw^ar Afcchontcd 
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ELECTRICAL TRAINING 



APPROVED BY 

EDUCATORS 



ENDORSED BY 

INDUSTRY 



For 44 years Bliss Electrical School has been equipping men 
in one school year for technical positions in the electrical 
field. Bliss residence training is today's answer to the in- 
creased demands of Public Utilities and Private Industries for 
men with a fundamental knowledge of Electrical Engineering. Suburban 
campus* Modem shop and laboratory equipment Excellent faculty. Whole* 

some* friendly atmosphere* 45th year begins 



CONDENSED COURSE 
COMPLETE IN 

ONE SCHOOL YEAR 



September 29th. CATALOG ON REQUEST! 

US Takoma Ave. p Washington, D. C. 



BLISS Electrical School 





Write tor Details 



, 95 . BLACK & DECKER 

GDB PcHni. Avt., Tows on. Maryland 








mi tii ronj£i;E at iiii^ik! 

Ovlifpmi iMdtn* i* i^icrr* (r. V\ ilrfipriph^ , i !:■,!. jrv, TTiefllaiY. LhW, hiifiln^pfl, 
tnjr.r.Tw- -, fc - M«r, nll’.rr- U «W CDfl: MMTDii. "CtMrtwvd fife- bldtr til 
LM!acrlJna_ r " W rcff fr-T I fUr K K'.llflin, 

T i.m |i I# B*r C ull+q-n. D.pt- *-H. ?13 E*il Main Street,. 
jP*qnlAn.c. U T 5 , A r 



Revoltrtrnnary . 
Htw-T]/pe Oil 
' BurnerSUps fetd AnyCaoh Store 



Cooks a Meal for Less Ht'A-frli i at SSi 



Bcaita any oil burner for Tow ooat, perfect 
ptirfomiEncfi — facim* cheap oil ru-w way 
witboui pTe-jrenerfltlnjr or rlogaintf Op — 
Qmtjf bent by Slmplt Turn of Vih,, 

TRY AT OUR RISK 



30 Oars* TRIAL JJ/TS® MS 

cOW l TCpI JJ>J1 1» h*lf. 



fod bll 
mhut IT HA 



VE3. 



MV* lor 



FREE SAMPLE 
FOR AGENTS VSSJSgiS «J 



SMKB 0 SSt or full tiflfl*— TIO 



5 □ r d rr« 

to rn»!*^ RE _ 

UNITE d factories 

K^ISl Factory &fdf. r ktnni City, Mo. 





More than 62 years* successful ex- 
perlence securing good Patents for 
inventors. Write for FREE booklets 
explaining Patent procedure, selling 
inventions, etc. 

C.A. 5 N 0 W&C 0 

Dept. A Snow Building 
WASHINGTON, D. C 






V_ 



NJ 





GIANT 



Elms 



WEIGH 



NQtBND 



m 



UCK 



U? 



FROGS 

MARKETS WAITING! 



Frog legs in big demand nt good CDP 
the year *mmid Millions n-e<l * riL 



BUY 



We htivp one of the ]nrjr j -r 
Bros markets in the worE - 1 
.Set E to ■ i & 1 1 l addition tu 
other waiting markets 



Men Jfc Women qtariioK in every state ujh! f’nnnduE 
Now ’a tFie time to begin, Small pond Otaris 

BOOK explainu unusual offer tuhfpnnpts. 

Gsit thin yafir’a ckrs. Write today! 

AMERICAN FROG CANNING CO. 

(Dipt. 133 -Vt) N*~ Orl*»ns, Louisian* 
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LEARN AT HOME 



Are you adult* alert* ambitious, veiling to study? 
Investigate LAW! We guide you step by step— 
furnish all texts, including! 4- volume Law Libra- 
ry. Training prepared by leading law professors 
and given by m embers*? bar. Degree ofLL.B* 
conferred. Low cost, easy term*, Send NOW 
for Free* 64- page^I-a wT raining forLcaderjihip,” 

USdle Extension University, Depl. 4M-L Chicago 



CART09N YOUR WAY 

^TO success/ 

DON'T COPT — LEARN TO ORIGINATE! 

HJLV1 BPBNB will l**^b HOW to CHEATS 0RH5I- 
Tf A lr CAM uOSi a pi toIMp t h»r «*.□. BELLI Cmh era- 
toiti?6to*tortpfindB¥*r*&0 lUutitottona, All Ini iffnJp . . 

•Aind mum □ d’.Jrr#. fr* frit 4tiaSlt. 

n AYE BURNS SCHOOL, Dept. (Vl-X, BOX «H ClnfiEiad. Ohio 




** 



85 



^fascinating i 
profitable 




PROFESSION 



NOW OPEN to 
More Men and Women 



Midland’* RADIO TELEVISION 

C fl I or ■ C f J d k dl Eitnistall trilrSrtff fit- you f*r belter radio jalis— pre- 
pare!! for future tflevlsicn opportimillc i. tty dlHAD-wall 

Columbia ba^ic network IiroadcaiLinfi station,. KMtiC. Or&liHtrs 
qualified to hike G UM-rmiH-Ot operator’* Urense rtiaflls. Lifetifle 
onuiioymont sen- Ire. All nec-roM py equipment for "holiiB laboratory" 
fiuerlments furnUhrd; INI Illustrated JeflMma, 10 laboratory iinunlto l-i- 
After "horns train tug.’ ' bll* ticket rn Kaunas Pity for \ wrefca' 3n- 
tenslve traLnltig fn libontorlM. Oft foclA — write For free CatAlCf. 

MIDLAND TELEVISION. Inc,. Power A Light Blifs.. 

IDS W. 14th St., Kirnu City. Mo. 



HOME STUDY COURSES 

I i i. i: - .r Hfcihty CoLifKd. Uodioi u Owe** In Art* ton! Rilur ilion: 1 A rkbif: 

* .,i 1 1 -li ik ' ; ChtiAirtry : . Bwnert *nd Ct,m*n*rrpt l^n Tboitopr : Agriculture: Eh* 

■ wc-crut* ; aV, fuiiiwi* Jb tihipir.nH TfiLiiiiiz: Aconuntiiu: ^,Lnril»li*i;: £x.ldk WiiT- 

nd-tir. ni-.r : I'uhlic riwiii ini; • Hnr|jn. Muir vlbart Low Cuni: 'Ctorii*. 

Mclink) 1 - RmktcIi Callff * *f Ms #»d Sciemres, 4Ii7 ChrRndun At*„ CMtifa 








Earn Cash at Home. 1 



MIDGET 

llK»n n« 

I cl«lrii E«r . 



RADI 



World's soy Ik-50 Lcudxpealcf Ratlin Sttf cunlirncrt fetter, 
tot f*r ftrtas, AH derfrii Far •* 1 ktWM lig kl in; no j «M 

■Juri. * Ivin 4 fid — W<_ nnJi l Ji Hi*. (3 k Uhl Jot hxeu*- 

IVKldril'r Sinus nnly ranclii-*- H« E-wu 

Ifiwl te-pua-pn^ lic-gtjhbi iu'liHn IIi-vinruDriL-.v i:-:i±Ih mid |ir> ■ 

rinliMi J, u-UlTLT I* AkptlAL MUifC rtUlLT'f-. 

p;ipaH.nr .‘|ipr.i.to* WIEli tjpnulirul [bji 4 *imI rlir iiy tm *h- 



•r^rton lad uJ in* l'QL| 0 E rptid. A Ci b A L tow tot‘ 

IJli-d ■ Llli rpliL iSiar in-n *r-‘l pimet 
cniri^H iji u| line pocket 
knipdack or n.iLtjbM. Edit:,! -tet-cad ,,r pd-y-.iimt rudi‘j, 



ptoforanuwB 
r*Jio. "hi- ■ ^ iB enrried 



pitnch tor » tiJiy 
eket or tucked in 



£ « 

k- 



C’,k>n to Ddutofa iiuy rniio — nl if nil i. nhlicb tr 
r'wrf culiini-tiL Only ki.*Thde iwd — * iruJ. tetic 

r »of nshltec. t.iicc iispfoi'«niiieiiO. I'ttr* fnpeiri. wendc 

riuaption tn ALL PARTS OF VISE WOkLI). EtotOt irvottid ium 1IO nib A.U.IJ.r. 
■‘ I' -’J volt ftdi]it«ri tor kreiift un ••cun. i buLury inoild h ,• n-.idi^i Luttoria* iodid* 

— i, i--, . »i|bpri .1 . 1 , . T7 . 



Kit at p4rt> villi tnW* und dlnirani (T.4R oitlMd 
TOR V CHECKED Mv «tr» mr tt.SM 



VilltEU A.MD FAC- 
hhowa. ito-nd only ?■ 1 , CH ! — pay port m on 
Hvlrtnce mi tMircty. O m rn ii uwd to ui^rtEc. Cdo** IM xck. iir»* n. »||ita. Orwn, 
Bln* '>HSo )^ ir«'i. Set of tMtlerie* fur kiitory «ec 41.24 I'atr*. {Thew will tort A 
to 31 week* ki'eraKe 1 tlTiteT vour Bfi bow iqii b( [ile.i, inLn 

TINVTONC RADIO CO. P-* 



* .1 . ra.n.rai_ ■ c iii:h whi iwn w 

le.i.-iiiLlv uurnrbed! 

KEARNEV, NEBRA1KA 



DUAL RAY HEALTH LAMP I— * HI |j a I In* Cl N £ 

ULTRA VIOLET -INFRA HEP RAY 

Givi? SUN-TAN. Ptinnolfa ccn.pi.hr 
ViULimn "D". SIMPLE— nay with Giiiki 
la apintt. AkUmutit r^ntmj. h*«Ut to 
I ID Volt AC-PC ourrent, Ain uw- Only 
L'lDfrimantftl wnrk. $OlA with 
ntment. 



$ 3.90 



If jol art l«hklDE for n NEW aist! BETTER w*y to make a Uvios, 
Ian.! up SwpelMj Miioagq. Tblfl InttKKlujf, hlR Day pcolpjaton was 
lor yinni hVRLUble uuty to p, few. Its feefirets W^re Kuarderl Joalousiy 
fttid fattulouA irTLCPfs Wer& paid for { ng tnictlon. This same tuglnjctioa 
is now fkvailaMe to you ut o mere traction of the former price and you 
need not: leave your prcHnnt work until you tmyc flualidMl aj an 
expert and can command an expert's pay. 

The demand for both men and women baa sbowp'A steady Increase 
and few. ifjmj 1 , have Ischeil employment. 



You Can Learn at Home 

Turn spare ho urs into money, Uw eparc 1 1 m e at homo to master a 
proriiSBtpp which hss madr thou-sumls of (tflilars for aml>Hk>U^ men 
and women. Many eradUitew hive eumpteCed tbls tralntnc in 
three months hut take your own time, it need not Interfere with 
ottier work or pk-aaufe. All tnatrucHOO pfepured by t&M&ers in our 
famo us resJdvnt Kohool— tbfi same material Is Mul-O and a diploma 1 * 
awarded upon graduation, 

A Tew yean NffO treatments were given fur health 
only, but NOW e tickers nl body 1 beauty have 
learned tbit here |c the best way to future: youth- 
ful grace as well as health. Holly wood'a at am pay 
cnonnora to men aud women In tliin nrofeaalon. 
Swedish Mumuc has been ereditert with almost 
njlnwiilotiii rcMulta to reducing weight ar 
I he results Of PIL^-Lng years. MimazJnea and OCWSfliDoia 
such stones— you can profit by tills publicity. 

Reducing Course Alone of Great Value 

M&ny of our Students become tpeclaUat? io reduclnfi Thoifflands 
of niffiv and women pay huge KURUS to take off fat This Onuru' ln- 
rludtts leHHons |n lHeteriea, Reiluctng niels, Hydro-H’lierapy Anat- 
omy, Medical Gymnastics, in fact everyth I h(f y ull to to 
uttoiiry for a Dipituna. .LverytMng is wntten 5n simple language 
Ciury to UDdeTStautL 

Anatomy Charts and 1? D X? I? 
Sample Leaaoa Sheets X XVXjXj 

Write Now for our amftxtng offer Of Atiatomy 
A ’harts id Free leason sheets including IlUifl- 
trationR of EQUStaee teehnfguf Modlral [ile- 
ttomiry, I'atentecl Reducing RuHef and liydro- 
TL.it ripy Kuppllp .1 are alt included in cur coursa 
without one cent of exita cobI. Send thti 
coupon now— there la no coat or obligation. 

THE College of Swodish Massage 

{bunw Ip Hillwipl frlfep gl Hioiftl 

1G01 -101 3 Warren Bf vd H D^tc**4. Chicago 




i(l Ti Ailing 

arc ruU cl 



Swedish 
Massage 
Pays Big 



THE College of Swedish bfoAiodd 

Dept. C-4+— iMi -mj, Warren Bird.* Chicago 

You m*v send me FREE and fiOBlptltd, Anatomy Cbattn 111 narrated 
KampLe lesson sheets and booklet COOtalalnK photegraoba and lettem 
frtru Rraduotcs, 



Kami; 



Address ........ 

Caty ...... . + 4 .state. . 



When U’rtttttif to adrertistrt please Pbpt^or Meehanies 
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This 

MACHINISTS' 

Home-Study 
Course 

helps men get ahead 

Netly laSdmbJfid^pcClsIly priced — these Dve recent bdoke Hive 
you the prattled] (MM on nwOrm machines. up-tondAU methods, 
you need to nd ranee in ro ex til tic ah up work. Tame advantage ol 
the other cn&n^eJtpetlenec astound in frooks. to aolve your problems 
Iuctebso your efficiency* with tbe new 

Library of MODERN 
MACHINE SHOP PRACTICE 




S volumes — JODD pofiov — 160ft Til nitrations 
{A combined home -study coum and reference library) 

Thin library n f m achl nt alio p practice wo* written tar practical men. 
«t gives you Use Ixat methods fnr every Mud of machine ahop work, 
ft MUy expLairiH lathee, drill-;, and other machine to via and their 
operation, asitocnnllC iwrcw rnach 1 n epceds and feeds, gear de- 

Elffh and production, punch and dll' work, metal finishing, etc,, 
etc. Plainly written — -completely illustrated — Uac bertt kind pf 
help to the machlnc-tli op man who warn* to advance himself. 



No money do wn - special prl 



aiy piymcDtl. 



[free EXAMINATION coupon^ 

I MCGRAW-HILL BOOK Cft. f 3M W. 42nd St.. Re* Y*rk | 

Send nw for Imi days ' 1 free cjcaml mi C. I tut the- LPirary of Modern t 
I Msrhinc Shop Pr#dl<^. if Kitd b racrtnrv I will send SOU S ! ,50 In. | 

■ Id- <£;■>■ i aiM 40-00 mamth-ly until sin: prica of ft in ., -50 lB psilA., * 
I if nnt wanted . 1 »IH return fh* OnokF, poitiMtd. fTD Inmrt I 

■ prompt shipment writ* pt*tmy and fill in all Unri.J 

I Namp- i ■ - i ■ **»**<■ - ■ ■ ■ *i ttf - | 

| Uuma Address-. ■ ■■■■»*** I 

I City :inrt State. . . ... 4 f ■ ■ ■ I 

1 POB-J (.i'JLl i « ■ » i » , f F I • ‘ • t M I 

j S‘ant Company ^ i , . ■ - r - hM- ^ | 




GOVERNMENT 



START 

111200 to 02100 Year 

MEN —WOMEN / 

Franklin Institute 



FI I* Clerks * 

StitUticBl Clvrki / 

pQ£totffc* Clerks- Carriers j 
Railway Pntal Clerk* t 
Customs Inspectors 
SMoiraptim-Clerlut * 

Many other lobs 0 me, FREE of charge, list 



Dept. F-173 
ROCHESTER, N, Y. 

Gentlemen: Rush to 



GET READY 
IMMEDIATELY 



$ of IL S. Government big 
c ,™™.” P** Send FREE 32 - 

Usually Sufficient / page book describing sate 

Mail 



Coupon 

TODAY 

SURE 



— / 



/ ries, vacations, hours, work, 
f etc. Tell me how to get one of 
/ these jobs. 



Name. 



/ Address 




jVoie-Clean Automat i e 

LACO Oil Heat 






Mora, Clean, Uniform, '‘No-Work” 

Host- CHEAPER THAN COAL 

* Vo lyaseuicnt needed.* Abundant heat from 
Ifiw priced oil. ^CleflEL. *Automatlo r "ful 
form temperature. 'DeEiutUuJ denten, 
♦With or without electric] ?>\ 

Twin LUjrvttun, nt* future* — rm-lUr.K <W J Ik# tiir. 

L. Fknw-ia LAd> fcairr.i Tr Mwi rlT=. *nt t*... > , 
-iiue pjrmt-iiu*' ii-^d in. LACO -oil t.L*nt*j-p in m** , 

r ulJt frar in^te tltU li - i.i, v Lm | ..n-vp-.C 

■ ’'pnr-iii] Ihief Hrtnihif t'rvil-. Add-. Inane ei' 

if- .r.nc t at li,--*, In?m*rt ;.rj.e. rertiat** i.irl t«*t, . , 

J*J 

LACO# «i*w Gua-Typo m-jn-pl of In*- ixmt tiPnll 
I ■■(■«■ Irv funt Only I n/tii'inr [..rL J'a. . 

Cl'AHAMKED, 

rnrr it-urii imiii M ..i tnjmcr yJm** 

r KtL D u u H J o^i- iT Twiwe iifffwdl C5*HL fuJl 

-*hh 3 pi.BtB*jdTOlJA V] 

DflLFlf 1 1 "**• draUr" to h.lp 
VEMtaS. tt.it*- .irljwr.*, ,rt4 irj- 
ftBlktHIIA. TA tL J J H! 

LACO OIL 1URNER CO 

1#7 Uniflrt Art,, Crfiwsld, l«n 



AMATEUR CARTOONISTS^ 

WIN $25.00 



hanlcd^ — Altml-ruTB with hunturOUs idnin, Xu »E rjiwlcig al.alily 
fi^rhsory. 1 laa irnn 1 *ttrH of t-.hJh.j- ar-r tbri prof*fet.Loiiii1 , B r* 
c iH>r. . . c h r?E louiu-rrtjw. I ■. iudacd a<nl priJiw Bn-pidr*! by 
Applaus«J;.LM*t*r lest movie audirnpnt. 

MifTT'otjfl liAA mi c-rjunl rhante, 26 ffct-lt 

tuii-r-r. in s^]J, Hi 3 t.lt I ... m i- on nw.iiy |ni >1 

raitl fur "Valualri# Tirta iai How tej Makj. 

>l( 5 ftry With t? 9 nL|rl-f Cart '.“■jnri jui rl 1 1 ti mor- 
otJti I']™*". f’|,h Print Entry HLank nod 
Hulfw — SEVD NO MONEY. 

CART 0 0N| $T 5' £jtC HA HOC, Dept. 90, Pleasant Half. Ohio 



iw an-ard^J by 

4 




ERS 1 1 



EARS WHILE LEARNING P liOTO-BN G ft A V fNG IN 
SPARE TIME — Photo- Kngr»v*r?i are nreded to Optra l* Tw&ppr' Pfvoto- 
EftlsraTttij Eqfllpmnit ■* sell to publiahtcj *vrr> wh t re . . r SUrt irair- 
injj at hpmr in (pan time. Wt luroish jiIJ tqaipmml indodine pfo(d- 
nnrrm wiih Itapn, hats and sewn. Earn 
whilr Ifnfnmjr by Finking engravings for local advertig-* 

*r=, nrwsjwpfre. printers, ele, t opper pklr for pitta re 
Shown here^ siw 6sift inches X*W for SISJT. SEND 
TODAY for j«t plan drliili and nlalof LlJustrated with f 
pi-rlaref fpgraretl hy equipment vp« furflliJi. Ha tetll 
Fio obllgatiu, 

THE AURORA SCHOOL OF FHOTO-EMC RAVING' 

Depl. J ft? Aurora, Missouri 

c\/vandn SUPPLY C 

RaraiLTL^Mjiiury.^porE &cn>Jt. FiTnrtflj, 

Ltetbrt . Shoo, etc Send ] Of lor cew caii- 
Ifif, Itr ite Tcikeftwfl da tirai r.-rJ-;f 0 £| 

ASM Supply Cfl, t d?7a Lntcf St., kuduiwtrf. V*. 





you^ll like resilvering mirrors, 
REFINISHING PLATED 

ArtlelfiH. AutOT>JuTK, Helifftors, Tithiewane. NtAkim; ehLirjtr-cl CliiFts 
Nsme Plates, .Slgna, KstterJonoe ufinrct+Afl-ry. \t rile. 

SFRINKLE, Pinter, U9, Mirlvn, Indiana 




NEW SCIENTIFIC WONDER 



10c 



"S<lifr On-tr*" 

DAVC BIG TUN. y .J _j,|,iT, kLlv 

U W 1 J . , Ll - k liu Ljl ; Li. ., . 

fio&T’ tu llcpiy. Ffi-EK r.li'll AGE P;.-’|h. plrl ..I-., tLl ] 1 1 . lutf- f-ir-U. J ,'-, 

,-irnfri. “t su'lt like r im." 1 pate kata* with Ik tfgir. 

MARVEL MFC. CO.. DepL M — NEW HAVEN. CONN* 
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Advertisements in this section, 35 cents per word, each insertion, minimum 10 wards, payable in advance 
To be inserted under proper classification in .September issue, copy should be in dtif office July 8th 

September issue on sale August 1 st 
Popular Mechanics Magazine* 200 East Ontario Street, Chicago, Illinois 



YOU’LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Popular Mechanic* Magazine* 
Chicago, Illinois 



Gentlemen . r — Kour Classified Cafurnn tops (Arm all in results l 
A bit skeptical, uM placed an ad daring Itimmer full. Three 
hundred replies during the first 30 days and monfh* Infer stiff 
puffing sne nr two daily l 

You can bet the Popular Mechanics Classified Column heads 
our list of essential advertising mediums. 

Very truly yours, 



(Original Idler n-n 

fl-lc in ear ortfU’e K 



PEECEE STAMP CO. 



AU TO MOBILES 



MIDGET Ante motors! t'-fd. all tjpft 
Far -ipurt pidgeU, ID.HU uu : racers, IHUHI 
up. [ i i ' l af w Lt h lllu.il rated motor i"f«r- 
irsllnn. Stic. Shipps. Midget*. Bui Ai:;»E. 
2piiesviUp r Oh i n 

DJEHKL— Kirp mtra. Diagrams U.Gfl. 
Srnos t German invention. SepO-Dlesel cnii- 
ver.«l«n plans for gasoline iii<Mor More in lie - 
nee for les* money. I’nr!* obtained lucidly. 
HDtiTfiKlmaiely 84. SO: lifts tcizl-l. Lh 

fa] Horn Is. 

MIDOKT Cin, plans, parts t’nuln: dime. 
Derby M I du el Cat. Woodstock. lltlnal*- 



C0NVKHT Automobile motor into fa+E 
numnEltr air roinprc^sOc, Instruction* f I , I>l3. 
Turk'* fUTStfe, TJ KM Hoy, Pant lac, lib'll. 

|f A- It MK'O i'O. , Awler*ftn, 1ml. Rar 
lng curs slid m idget s- GaM-a gu e 3-V. 

JfOTtlHISra "Komle Xirdj," 25c. 
rl liinjiilatf.l ltirlil Kjisilerjiw, Ottawa 111- 



SEMl-DTKSKt. Canrcrslona! BtUld i'ftisr 
owtl PlftHh-ehanilter system. Illucnrlnl, (le- 
ts Lied cenislmrt Ion sheet*. pinerm ton scu-rcla 
UJD. Chute PuhlUlikoe Coicmany, Hdt Kat- 

lee B1.+ San PtaHs'lsC Ht. Ca Ilf : 

"" D(EKEL Engine ’’HL-Lltea" IlluatntlMH, 
valuable innutlfins. answers, Wr. Nanrih 
Mailings, I tnj c nr, lUi-lne. Wis consin. 



J/IFE Time oil filters fftf car*. trucks, 
tractors, inaks 1 raunrlf fur lei* than Sl.'u. 
1‘ln.n Jl.Otk. FjiIIi (0 he made free with pish. 
Ben Li'lrmm. Garfield. Wash. 



Fill! 1 1 V-S'fi, IB :t7i - ^f'i -:i T : Increase* mile- 
age, Jl.Utk, IV alert Co-, IliSfl Np. 10th HI. , 
MliaiLkct. >Vis, 



Ml DO KT Cur fUns. pa?t^ r engines, dr- 
ml ii rx .11 cur, , Smrnia, 5 L"i Broadway, Aihfl* 
(llle. N. C, _ __ 

FI'ONOMY! Ferforitinhrc t Mileage! Kciul- 
dJesfl corners terns for all giaeillrw inolnrs, 
|,V0* up. Deal dlrnl wRli iht manufac- 
turers. L’nraudlttonHl nrrUlrn guunnlee. 
Special romp] etc units fftf Kurd and Clif (ru- 
le!. Learn basic fuels. Illustrated llloralirro 
free. Des-.V‘Ua.i. 1?1B AddlHM, Berkeley, 
Call forn S n . 



Iflltr IGNITION' Supercharger. Quirk 
starting, wet or cold.. Mileage, rep. pwWtr. 
less carbon, I1.2 j. E. G. Kales Co.. ^1 
BnUduiL New Tor*. 



BOOKS CotitIUji hundreds of mhjrrt*. 
Big catalog fur Jr postage Papular Merluri- 
ln Press, Hihuil (07). 21H> E. Ontario 3H., 
Chleagn. 



AUTO SUPPLIES AND EQUIPMENT 



ALL Parts needed to convert 34UT acdu w 

I iidar InEii u liril vr|l|| tut I iitnli: in .1 rucl icm*. 
t't. ll(H<rit)l1rr 1 Herat ure free. Dealem 
rromsl lion. Convertible Car Se:il roiiipanj', 
SIN Ames Be, ^nrhui'v. MLrh. 



SII,ENT Auto burglar a,lnrin. lSi'iier, 
^fnr, 3 rie uncus |if. Circular Tree. Vajrler 
Mnfg. cn,. n:ir Si), First SlreeL Milwau- 
kee^ Wli. 

OJNVKBT Tour car n* Imrii IILcsel nil 
^are im m 7(1'^ fuel hmE*. (’heap Installa- 
llon. iVonderful uerforinam-e. Proren f»i torj" 
luelhed. OirTcrent nrnl beELer. i’dats ilo( hint; 
1o Invent (sale. Write for free rireulnr Nn. 1. 
Harr! nw Ion C(fl>Lpan.v. MuneL^Eer 

|'(jrl1 a In] . OrCBiOil. 

NEW' Patented fluid added to gasoline 
gEv'es more lulteaze. [lower. elEmlilaies i'«tr- 
bon^ guaranteed. Free rhirtleulwrs. Kuhelha. 
AS Fast HMtlh. Now Vork 



DEIIGNSTRATO-Rk. Coi iiu es^ut. fr -i 
hiarli, S-hour ballerx eliar^er nrr- welder 
GuatauieerL Trial xml Imps Ken'* Ei|uI[(- 
mrnl; Eichn ngr- I1 <j^ nr SH. Troy, tHilo, 

CI7HK Oil pumping. He store vrp. iwWer, 
Imreis-e gas. all ntltfjge. Ludi v ln,r ailed 
Heji hit'll i ring*, iiltliin exoanden. GiiarDn- 
teed. Ajn-nH waideil. Haling, 475I3A Sher- 
iilau, Chtrigo. 

Al'TO Uinlj' ftl-o - — Suiiorflex. Send for 

circular and prtre list, N. L. lChjiitaTd)n 
Products t o., Anderson, Ind. 



NEW' llmah i.duMne onllSH far aiiEouiDblle 
Ii-artH. Conner! to battery. No tanks used. 
Free particular* and in-nnN. Gunitirlal I'a . 
Ave. I. llmliii. 111. 

CHAMPION AuEanuoblle air coated radio 
general ot*. iHatrlbutor* wanted. E.LU and 
Hleratufv'. Will Electric C&-. 7S2S South 
ICal'itbL" Aienp, CtiJcagiS. 



TCHN Brrap Into niOhW. Csjfuert old ante* 
Si'jSpraturf. Into A.C gene ra torn for aulo Ta- 
d Iik. cuEiip ail 1 1 lici.-iii' I If tiling, power and other 
ihc*. ConipleEn Inal ructions A i u it pent j»g Let. 
Papular Mach an lea Prrss. Botun (CTlIi. 2tbh 
K. Uitlnrla Ht,, ChECigO. 



AUTO TRAILERS 



tiET fldlnp an that liou^e trailer now. Our 
Into it, r it 1 1 v detailed plans xritli hlatruetiutK 
only I hr. A*k fur tin 1 mnf Hurts cnlalog. 
It's pjieke-i] n llli bargains at E ,[ lt^ free in 
you. Write now. National 'frailer Euulj)- 
ntent Co., Welsh Bolldloi:. Mllwuukee, Wls. 

TRAILER Taupler. adjusUhle. safe, wtlh 
lock. S 2. 7>a> (Hitiiald. The llnfrby Mia. Jef- 
ferson. low*. 



IMIITK Fi*r Oir Popular Mechnilr’i '‘Faro- 
I If TralJer" featured In Ike Febriie cr. 
MidtcIl and April, 19EIA Issues, tber.i tliicia 
you need — Axle, hklrh, whee] housings, water 
tin!;, puinp, EolleL. sink, slo'ir, wood parts, 
windows, screens, llghtt, euihlom. etc. Send 
for nr be list. Include S,V for our big eat- 
:dog and Trailer Builder 1 .' Manual. Trailer 
Supply Co., 411 Jackson St., Wausau, Wls. 



Itf lLP The fiiimnci Hot Dandy rib in 

nailer— thoti*anrU on the madl a lootny, 
good luoklng tr*1lef ca^y Ift build at tow 

eoKi by anyone ImtuJy wlih toaSs. Catiinlete 
niwi- ami Insfruetloni— only dth— gbe every 
deta El of efia*.(l*. tiudy, top. t*eji*. eehlnel^, 
rcfrlviTidor. elect tie itsjht urn! water -ysteius 
a ml ivheTe to buy ell part*. Can be hnElt 

In any slxe to gecmimailate 2 to i tico-dc. 
Send ."pOc tor Iheve tirnri ti-nl ulan*, Ruah 

voui order liSibLV ift Jint Dandy, Hoi 11117?. 
B'aiLsau. tVt*. 

M"E Itirilc you to lubmit your trailer re- 
nutreftienlH. Conyenl LdphI or folding. Fidd- 
A- Way Trailer Cu. r Dux CI2. bivrnport, 
loir*. 

PUPCLAR Meehan tea 'Family TraLer,"’ 
complete llLuMrated i - ; o n far ti-uLliJLng In. 

JJboih Nfttes for U>:;7 only ,‘ift eerit.H pc^tpald. 
Puimlac Mechanics Prets, Dept. rflET), Itoo 
E thklurlo St,, 1 Idcftjift, 



A. C. G EH E R ATORS 



PRACTICAL Chance* f!ir aiiUwoftblie geir 
I'l'nii'f.. Sun 1 ^ur |n:lkcrE|ftbi.eh4 *i Iwrttona 0< 

p.ige i:S 3 A. AkitoiiLWrer, 



MOTORCVCLES, ■ttitVCLE.a AND 
SUFPLIEB 



SKNlt I tic For ]{*ndhrKjk nf Infnrmatian, 
ILstJng new oiui used part*, for Indian, Har- 
ley. Kbdslvf, Henderson] aeCisrorles. tmt- 
terie*. Roatt. i !22 Efl-t Grind, [krs JiulPes, 
lew*. 



ltKTM'|f/f Metpfcji'ie 8 , nil makes, new 
unit used Harley - Davidson parts, Send like 
for hullrttn. IVfitern Harley- Davidson tlts- 
frlhlitars, Oil E. IV Kmuiu t’Jty. Mo. 

SEND 1 1 1 i:i L' fuy >jiiiptc rue lug tiugaxlEW 1 , 

cot stag lniLlan and Enjillsh loetftrcycles. 
speed l.wjok,!, raring rrnsh lielmels, supptlei 
nil molftri'yele. New n n> I used nmt or gitJolecH, 
great fun. L'lpntn. 4JH W L Flea, Las An- 
geles, Ca Elf- 



ALLOT FUlftni — TTartey, I ml tan, Hender- 
son. Kireljdur, new ar used part-:, ey] I ruler 
grlti ding. Catalogue and wing? pm line. 
Da I Sak. Ill' Chestnut, St, l.ouL, Mo. 

SEND t'c Far lllusdrated used motor- 
cycle catalog, HargaJn*. Largest stock gen- 
uine Indian parts and motorcycle v. Indian 
Mai at cycle Salt-. Kansas CtlL Mo. 

Itlb'ONDlTlON KM N.-w 

used part* for nil make*. -VwlFiOrlted Har- 
ley-Darldson ftejrtes. Whitman MatOrt'l'i' It 
A- supply Co., (P'r-St Aanlliwe,t Ithd.. Kan- 
sas City. Mo. 



MOTORCYCLE Bargains, lowest prices, 
bargain sheet* for iluni). Motorcycle aeres- 
sorlr* Roche -ter Harley Darldian Curp., 
UH» We*l Main SI.. Rochester, N. Y. 
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AVI ATlQN 



PHOrKM-EKS l'"nh airplane-., f ;l n _ tAfda. 
I'nCitkiK ilijiif. Ltu-t-meii ["timelier *, Xlles, 

, 

(1 KT Into itIiIIhi. -Ur truipcA pilots 
Fit up lo IT.OiiG p»r inttlianlt-*, 

I .earn m (hii BfflFKPrtienl approved 5 -rhrjoJ . 

II tile far eumpiflo i|if*vrn>*ttriFL. St ace fl|ie. 

l.Snrrjln Fly Inn SrltOOl, Stllll Aircraft BvlJtd- 
jug. 1 -LhcpH), NaMr- _ 

Vot;.N(I .vi i'll iiil^iOilfiL in entering mb-n 
ttnri under am ni'i^ Ire plan Eer u- L on tus* 

I SA. __ 

l'H(ll J KLU;HS For airplane*, . 1 ; f im 1 s .i i -i r- . 
] -a n i , Airplane. iihRot-. i uroII ■--. K,u<- "iil'T-. 

Lis! Crt-e. UnFm**! Aircraft- FL Worth, 

Trim. 

airplanes *:.n i>, anEws* 

■ Tij - kij|«-. -dfiiffi 1 . Cui uptela F«-iti i _v 31 5 r 
I'-trii Aircraft 1 Memory. Athens, Qfaia. 

MODEL Of Wriffat ■"WlllflwIlhJ" 304 
radial entflne. S[j;e 12132 im hr-., Utlio- 
GI-atHhtnl | Eli I-Alut*. tiV JMeatli of 30 LilgenlOIld 
arrangement i:T flaps, this :n m I ti ran he 
praE-tkillf itliEE^embtcd and ink t ugoE h l- r 
again. allows amt names every part, Of 
£Mut (a Sin! Vo it 1 ad cm ituthnis, mrrbanli’H 
ninl ilr-niLaded men and Ihtv- II .mi invt- 
I ip j il . Popular Mt-rhantoi Fre;'. Room (Cu7i. 
’.hil E. Ontario &[,, Chicago, 



BATTERIES. generators, ETC, 



LIUKGN fllnriiee halitd-Ie j for I!nhl-p<iTvrr 
planle. Non-acid, nan-sul phut ini. Lora llfr- 
Fully guaranteed. Low priced- Aim sttra p 
IKp bargains In power-Maht planls, genera- 
Ion. imisoij- elr, T. Hawley RifillTi Com- 
ill nr. I i i hill r :i 1 ! ■ . N. V 

KiJlCnirc I.JkK pi nut- : s . it nil mil 
up, AC nr IH1 Far me wlitli nr without 
baUerle*. Priced us Inn ;l.< 4- [CL Ideal far 
roltages, ramps, Hallers, eh', Write far hul- 
Irlin "It.'" I'nirEFHiE Motor Company, Osh- 
hwh, W Is runs In . 

IVIXh fjenMitar^. piope-lfe-rs. lowest priory, 
Woodcraft Propellers, Hillside Stallon, 
Wichita. a . 

HHU) Wind Unlit plaul fmtn automobile 
generator. Pluck me. :.i» other Eencrator 
■ Imiiao- F.rJuy Manufacturing, HU" Luke. 
Xlinn oamd F-h . Minn. 

RDT^OX SI wage tun i.rrin for llalii'pimcr 
A -Arm* Nutt- si-rl'l, fb:!i>rli-'--. flf r Hi‘il year 

lire, Fjtr veer unconditional guarantr-e. 
Bargain* bn consfjleie llghtln* systems. Low 
pilhc-i. Free Illustrated Literature "Her- 
■Tar' r Batter.v Cuntusnr. >2 Stflrliim ,\Tt-rtue. 
I'cnker-, \ew \flrir. 

REWOrMJ VUtci uofvrt ileum iihr 115 rolll 
u hir UuhiinF outlil. Foitlpleti; In-trtie- 
lii n- in Slaop Xnlr.-i fur liLFil mil-, renls. 
pKiitpaid Fnpulof Alevlmnii'; t , Te , =^, IIVlcI 
iPliTJ, E, OniarJil Ht- h Cltkaita, 



ELECTRICAL KlJ PPL! ES— E QU fPM FNT 



MAfiXET TjIM : '0 1 1 rijf4 mm oetfihV, Ito- 
mrr l (|£ i ii rE l-rl r-,= , il.nn ski • i r 1 u I -1 t^rElni- 
S.irri - 1 -i I !■ I H . Ahlfdikn, fifil, M iiliir-iiSiiil Is, 

Minn. 

In NDftKLk ftr new ami r.irt Itrm-. re- 
plaerment pari a ar,d iupplle^, Seni l Ide f or 
itrw, ■ ij-puBZe whalti al e ralalnj. dutojronrrr. 
-810 S r Hoiric Avenue i rhlrago. 

AT IjlL! A piero at neon lulie for yemr 
eipeiLitn-pls and te-tlnn- One foot, elertiimleg 
liKliklvip. po dtps Id (m rerel pl of ilollar IcIIL 
Iji .nsip jScnri. iSd.K A, 1 J h ijnrrn ItH'-n' h, FIj. 

£LETTRiriANS: Pernl lor our frei< lid 

of lilue pelnL- 11. Hem Ec li-rr,., .1-11, 1 I u \V. 
42np| Sirerl. Xtsr Turk Hi t. 



IT E MOXSTR A TflKlt, Klfrlrle mo rielderv 
Money -aa.* Inp prices, I'sftl by llie nsrtrn- 
tnenl, Trial nrnl tiTcns imaLanlreiL Maliari 
tVrldera . M>H7S. Tr»r. WjI p : 

ACHTVTiEXli And eleetrie ffdiiln; equip- 
roml. Put .'531, HarolTIna Ohio. 

IlEIUTLT Lieelrie arc urtldtTn . nil n5*e*, 
a.r. — d.E. Rerrtre Co,. 3?il5 Cedar Ate., 

1 'J pififl nil. Ohio. 

TOnOE Arc ireldcr plans M) other 

Ketn-Tfcinr ellimtrS, T-cJ:i¥ MaPufarUirlnit. 
JU4T Lafie, All tinea poll*. M inn. 

II OW To male ofRrltnt sinatl elH-trlr epol 
wefdi'r. henilttdE uthrr useful iltflrrs Fn 
3hop S’okL Vsl. S4. only eeitti posipafd. 
Popular Mtrhanioa Pre*B, Room I C37), 260 
E. tJmarliS Kt-, UhltrtJO, 



ENGINES. MOTORS, DYNAMOS 



I'KIT fla-idline rnitine Euvernor (7. oil 
[Hjdliatd. AutomoOllo enitine; made Jnta roji- 
1 1 ill 1 1 -': tunCrr plnnh. tJoiHAntenl, At'rnl.i 

■nunted. IIsjjtJ^ Mjildherv. AE irrinuml?:-. 
Minn. 

BARftAlX lYlm — WEfltH elect, iiuotons, 
rFieo-titn. Photo and partis uFar> free. 
alii 'name] | . ll iSCi Kilinywwil, R.srlnt. Wi?. 

SMALL Molar fan unit, |1 Tc6. Fur iiotne 
h i r eundltlanLn^. Arthur Paul. 312!I ] 1: i i - 
l»ard, ilriteH. Xllrb. 

CLOflE I hit. rtlLr-hlli- uried 4, tiat*r. 110 
loir, 3 1 1 c i'll a 1: 1 n ii motfjf:,, Jtl.jtl. TviIiiihh i.iKi 
S unnly, H, Paul Are.. Chi' into. 

OOVERXORs 1 Conttnl ipeed i l aia>* iualie 
at iiuta encine, re yur il J r - * of land rhincejs. 
^liep a?eiT far fit*1 tririBry in* portable power 
HTiMliH-: h-n Cu cii|i>- Siciilli Oorenior, ^1 : X. 
i,o -i Angele* wt. . Losi Amele f. 

ALTERNATING Cunent bariraLn*, Mo- 
ihf . jjrbjuti'i -. fnnh rloe^s. app 1 1 acti (■■(. Itar- 
CtuLil prlc'elLr-t t rt'i:. .\l q 1 Inniir Kl-ntrir Ciiin- 
nauv, 1 7 1 3 S Q. IftehlgHn, I'HfajjO- 

HAllCAlN — ^ IIP. D,e. idv)dM, HO eyrie. 
I j‘ha^e. 1 E0 volt , like new, puarariletnl, 
S-! ' . Lu_ Snnd rlserk l,p Erie CAc.iij, xininr 
Ca,, 1211 Chiirrh St., jluftala, N. Y, 

Til K KK To ten K V A alternatlm: ffHiiesm- 
ticr* Aliiinr^. i-ciRvei-crr;. dueen L’lly Elec- 
[ i J i • , lTrln firand Ae<tiUc,_Chlcaipu, 

WTXniXQ Data, 221 matnti. jlliiile ibid 
Hi fee ptinif. Price SS.ho. Molar Ifsata iVi , 
Has 7 i-E.ll, [ i jateik Ciry \|a 

TtOOKii Corerlnji hundreds of sUliieets. 
Rip I'ntalop for 3c posla^e. Popular ^trrliftpk 
h - Prfss, lloom *;l!j7c, 2rjo E Ontario ^1.. 
cnirijsic, 



MACHINERY, To-OiS- ANI1 SUPPLIES 



Kf’KI.NtJS? XI like .nuar own nlth cur wind- 
er. U'l-Llr ficr ileEj,H-=.. 3 >l--. rilie inm -■, 13 ] 
gprJnc prahlenn. We make -rierSnF uni. hbiiei. 
Xtyerp S|-i ttuc VVIniler {'aiuiuu.r. H'8 leffn-nti 
St.. HmU nglon. laiv a. 

KELLOGG Air rani tire*- ". it- S KJerlrle 
rcfilKerstar-. S2j. TayJor. L"", EoA M-jn,= 
j^t., _New Yr,rk. 

It A ILliAlSH, llrioniictrslfth, Hm-iiP ,ir - 
n elder .«, KiJavantei'd. r-Hi iluy, tilal ,,n..E terms. 
M’rllr Kan' i Eqnlpmml, Hat XPiiTd, Tray. 

niti'i. 

LATHE, Benr-h Ifpr, f,19,-14. Metal lum- 
Snjr. Nrur. ItUrR Mirlllne, 1314 PraspeM 
Aj..e. t T i-ilevhc, OHI O. 

iVKHY Tr^/laf owner nrftls IrvinCs H 
paue Ki.ii tnowr lepsaoeniem turn i'aialuc. 
AlAaldtely Tu'e. Thouniirt* purls all makes; 

tienifcLiJciUf, prlre savinju, Inku’, Traidne 
l.i m l.’ii. , 1 E KnoiMEIe lliu,.t. (J.ilc- imj-g, 

illiiLal, 



Il K f A 1 111 NG E terl t leal n pp 1 1 h nr-is ati d 

■ !':u other money making filiup kLi-k- In \'ol. 

■ Il, Min;. Notes, only ",tl. postpaid, Paimlnr 
Meehmlrs Press. 209 E. Ontario J 5 !., I'hl- 



WELDING AND SOLDERING 



lUC-tVEkhKIl-ICi V silts 31-200 aiti peres 
illrerl furrent. M-uiLiL n jraursolf fromi alii 
Narth-East, Uoilce lulamabllo tri.-neralore. 
E,n«- ,’fcs.t and upkeeti Hc-ulls icai n-rai nl *■ nl 
i 'oil b ill’ll InnmMlrr pimp# fl "h, con 1 1 ]i. 
Icnludcs free rniiiu j1,ul inn .enir, 1 Tur ■ ■ ivi :ir 
Muter LaL .u.-l pjrEi fviru i-hcil Jt i u-i Welij- 
er( Club of America. Bui 2432 -A. Merehan- 

iti- e Mart. -Cblra ca. 

ABC! Welder only 139.21. Professional 
lypr — ] H) ■ i20 roll Del hers lid aitipwre-i 
KiSJ,* to Uir. Hfliillit (lee, i.'iculiuunii rallll. 
Ilf [it. Y-'-l, CinrinnalL Oh io, 

ABC Welder! no hfltrnirs pcrtrratori , 
transformers ln>Cruetlains 2."rr. L";!3 Avalon, 
U'jlerlrjq. Itnea,. 



FREE Cat alar sjl F,ha(M!> brass, copper, 
steel, aluminum, Puncimf nl , nionfl, stainless 
-ErttT, pr-ara. Hahlcy Supply TImt?r. Bin 1HIL4. 
PlilwUrffh, Pfnna. 

l.' ,r i n" SOCTH RejivI -new ruttln* en- 
ulae lathe, 1171,00, It" Steptne crank 
- 1 u per (ISnOO, All ilit'j i ,f hurblnr tool:.', 
rinrinntd Machinery A- Supply Company, 
g? Wer.t PKHTOOd St,, Cfnelndetl, Ohio. 

HOMEMADE Hand saw, raw (aide, joint- 
er, grinder and other [radical shnp ^ul" 
jwli In ^hn;v Naie* r,ir ISSii. only SOi po-i- 
paid, Popular Xlfcbanle; Prtes, IT'S £. On- 
tario St., ChitajTO. 

KELLOCIO Air reunprcFMirs -ramplcEe- wLth. 
Pibikr. 14.0-1. Send leal fl nrn cOO Deal- 

i- r— , agenU. dJsirUcutoes, send stamp- frit- 
iv In de* ale eleelrLeal. icierhanlc-Hl ralaiae. 

t'mm. Iltl Wavh. I!lv.|., Chlr(*a 



BT/HAc ^If-tiHricd air rMhnrrmoi uiing 
Ford JtiCidel ,-l mntar. Elclalli'il 1 1 1 -r rn ■ i liin- 
t hr chi tkilJar bills, Trltt Electris NSIes, 
M klb. 



BOATS, OUT80ARD MOTORS, ETC, 



KAYAKS. Kin, New dMitRy M#sirHvfm 
viability Hpecitievt, Safest. SLmplined as- 
-iinl.'lv lAlalejUur- dime. JX-ilham Eiiyakn, 

liedh a tu. Mm*, 

I ' 1 1 1 > E' 4! [J, L H Geer purujes iLuJlimt 

ImveiS, hefliliipi, etc. Win, Baiter. Pond S|.. 

<l>Ufldi’. Mass. 

A. 1 *^ E.VIB LE Tour awu btiiL Our flnlibed 
km.-k-ikarn fratuei -jive Jim - 7 . builder's 
i’ii-I Ail ijjie. iuit i^i'nii 24n far h|;g 

i ■=! -'Font. Riaoki- Itaal Com party. Tn<„ HI. 

^JBlnavr. iehiiian. 

]J1 FT. Canoe |32.Hf. Hearty to ride, Ctt- 
*|MSur free- JinresLairn specialty Com tuny. 
37 j P-t. Tlluir llic. Fa. 

! - ■ I I t! I f l : ..' ill'll I ‘Iiv I'U a l ■ '.i‘U|J|i'ie 

jiijrjr 21c. Free tma thirl tdlna caialog. The 
Il iihler , L" Murray St. ti- er. New York. _ 
FORD Alirlnt iwitilvn [earn Hhd klf,. 
Aliuk'ls A, II. Y-1 i’ (lamest! r fie foreierO, 
(’Hfalnjfue 2V ircinC. Osmltlsan, BUI L' ^L. 

riillui|i‘l[iliCji, p B , 

BOAT lleilKiiErf »rf JilKhly paid uiefey 
slonili. Complele ™uuc by neat I Cilalog. 
Wtsllitra. Xlonlvllle, N. ,1. 

Ol 'TBOAiUcS- Save ~*A. licmi tiled parls 
nil makes iini fi'cculels Bar fain- rev nit nia- 
mrc;. I'fandnll Hicks Cu., 73ft Common- 

ivemlih.. Riiyr g-u, X layj. 

KAYAK I’Hcndnu'ijHni hit s JJF 15 up. Cat- 
ab'Sije free. .1 a m m 7 .taw i, HprdaHy CumnaPJS 

277 P. T ltn^ dHe, Pa. 

HI li.ll A ‘tftar h.v Hie B’r-tih -i-utu lleailj 
■ nl nar(-. plan- ami ln--true( jan= tor of 

many lrpes 14Kc far cumplflr ladlaff Wei -h 
1 toil A Supply I’ll tft PURS'. Hl.it h;n K 1 A C S I - 

wflit h re. Wl'tfonyin. 

i'HILK — JS iijI < I j ] I ply cbIu.]l>j,' ring F E 4.; I ■■ -|- 

Shl p ' .1 h I , sue H uftai cr . Neu Yark. 

lIHATfi, Catnpa, motar nunpins. trailers 
ini(i[*ar 'periH. etc- Send for llsl of tpef-lal 
boohs on. Its free. fYcnulir Mechanics 
Pre-'-, llotiPL (CSTl, SlIP E. One aria SI, . Liti- 
txgq. 



SPORTING G DO D &, GUNS. FISHING 
TACKLE. AHCHEHY 



ENEIW’ISE BqiUpiaffll, ruitrus Snrriil 
(ittv-r-t F- rec literature, limi.J RatheEl Co., 
B -g T Kim, Rcmllm;. Fa, 

FENCING EtiiiLpiiiehl. Cp]|i, rtworihi, 

liaa-kJ. 1 . te. Lwv prkes. Fi-ff ratslnfl, ln- 
. 111-1 rial I'mturli. 'J7J Madison Are., N*w 

Yarlt. ^ 

CrOl.F Clulcs, hanhrupt *(oft. liVufl, nV*, 
TH'imlai inn -itcjc ftRif weight, hli kasy -harti. 
f'hrutulutu iclated, Right hand irons SlCi.ikJ 
(U?r lllft. s-ii:i[ili> her chili uiuE riied -H "U, 
No viooiL. I ‘ -sol on every [Kipulai s-ilf •■Hvirvo 
I". S, Lincoln Surrlu- Co., fcitJ ciuitnut, 

Fpei-nnri, 111, _ 

KNIFE Tliftiv, Ijlsl Lfct-lTitil li.ri -, (rn lenl-. 

Thcotrlnfi fen If e nne 1 Ini tar 1 11 1-1 put-1, Crank 
r beiu, 1291 E. San Fernando SI., *an Icse. 
Calif 

' F( USE Earthworm,! far Pjoiil," pmi-i irvij 
I'lHuirw i u-i luul-i. fl.icij, Bums M-minalifii] 
|ie*parch, 1 Hit flpunTway. pwtrU. TlllbioU 

IJI CKTAiLS, Flytlelng inaErriai. Hof- 
11 1 arm Sim Ho, (Igilr- t Aven ue. Hrwhlyn, 

y, y. 

(irrJUJOB Sporlfl for everyone — Enjoy 
I hem all jtriir fOunnj with aid of book pub- 
H shed by I'oiwilar McH'-haiib' - HundTrds of 
j < Ifii j for new aitd popular nn.Ti- for fiery 
: envim; rimaptele instruct Ion for inn king nrc- 
fisaiy {"iuiri!uenL at imall i- A. n*»4 

ntnl 'Mi illtiUntloiiF. 12 pnHltiahl- Papular 
Mcehariirs Picvs. Room IC37J. 20(1 E. Oh- 
turlo Sl. h Chicago. 



FIELD GLASSES. TELESCOPES 
AND MICROSCOPES 



F It 1 : 1 : l.lterallire. price 3l«=ts ami lulen'-t- 
Uty t Hi-i-i roe ai listed r lelen-ape nulari. .1 ,1 .jh- ; , 

Bpi 4. Harslde. N. Y , 

TELESCOPES, XIlcro-vCOfNej-. LlftOi'u Jar's 
T.uweill I'itc-ev. (Iptlnil ratalns rjFe Hrown- 
■ pc- 1 . ‘ami mny. ?:U T'lfih Avenue, New York. 

TELk^CClPK, I’l Ernji-I'* etteRitcil- Btn! 
IrLtumed Ifn-. M. Phlllltn, Hut is, L’banute, 
Kans 

I SJ'I I ’ All ruitH'i'i'ifi, blMaeuUTi-, i*lrnrw-iH- 
lc-nl 1 elf iH’orvev-, vurveyijsjf IurtmnitniH — 
UoviKlrt. -nl'l repaired- Send lur- for lint, 
Hauinusien, P. II. lloi 'JPL, Amiterdiicu. 
y, Y. 

ItCle.Eb ftenertintt (eteicoiwv; i-auln.' free. 

1 n- ? t net Ion i Inc. Opt leal l.iiiQtatoriei. 

Lirrhmurt. X, Y. 

TflLESCOP ES , MicrdfrOiiiF, hlnUeilttr*, 
iTicniOlry, mlneralaBT. ChIbIoe fre- Treko 
rki-l i ., !, 1 3 J ■! l-U iji vihMi il. J 11 h! ml, [. I Inti Li. 



POPULAR MECHANICS ADVERTISING SECTION 
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FREE Cntalng listing mtciwOpeN t cle- 
ar ope*, Arid gin** as, chemical and jtf-Lentlflc 
4 nmn I i os. H trull Hr for postaiec and liuJidll’iic 

Kemfclt. !»TSI Bridge Sired. B ronfelyn. Nb« 

Yerft 1‘rur. . . 

J } i s 1 1 |y S Cmi'rJiif IlI 1 1 idrv U '-f fubd'i ts. 

IfLsi catalog f'w tlb imalaga. FopulHr Jiff han- 
ks Uress, Roeiti f(JS?|, 209 E„ Ontatlu 9-t.,, 
Chicago. 



ANTIQUES. RELICS INDIAN GOODS 



INDIAN Armhei±, 5 f« 2V, Sionc 
1 1 in i ii 1 1 ii it k. 59c, Send for list- Toiu Jnlt, 

li-y.W. Genier. Marlon, Ohio. 

OLD Rare Chineae snutT bottle* of fine 
beautiful carved jade. alBethyat, rarnellHn, 
amber. IvoTy, Itimuolsc, mitluhlte. auale. 
porcelain, rurtt rrVMS-l. etc. Many choir* 
pieces. Sales *1 tl 2-59 lo S3 1.3*. HtHiilD 

Bough. nut S i xth Aven ue, New York. 

INDIAN Hetlcv, Chlpprw* mu I Potawatomle 
— ' Write Fiord Rebuild Olay C enter. Kansas 
A ARROWHEADS 24c. 3 BlrdjinlnU 18c. 
Knife, blrrtpclnt, srrucKr, spearhead L'c. 
Catalogue. Coins. Minerals. CoflOJ. Lersiley 

Curia Store. North branch, Ka nsas. 

um DODD .M row I iculaKt. bb, Cartel's?. 
If. DinleL Da rdH nolle, Ark- 



TAXIDERMY 



MOUNTED BlrtelmeHir Ulais eye-, sup- 
plies. Eiofiiiann StUillo. 99^ Bate* Avenue, 

Broo klyn.. N. Y. 

TAXiPb ItMY Supplies (Junltly an I Hid * I 
iyei , letth. genuine Janas heart forms. Tw&Ik. 
in4ifCtHU, etc, Everything for the progFe*- 
altr tail tier mint. Send Mr for Id k Illustrat- 
ed rat a Sogwc. Jonns HhU-. 1014 Broadway, 

D enver. Co lorado. 

PROFIT And pltisun In [aiidertliy, Cuns- 
plnte yulde far the preparing ntid mounting 
n1 ami i at la, birds h fish, reptiles, (H-, for 
Ikonic- . den, or a dice. £■ fln. postpaid. Popular 
Jlcrhanlra PTf*s, Room { OS' ) , 290 E, On- 
lark St., Chl-TiEO, 



DOGS. RlROS, FETS 



PEDIGREED Pupnpi. Bought, *otd *2 
Fi san thl j. Dirtfln MeF arlln, Dtlina, ff h. 

JjOYE Birds (Parra keels i an profitable to 
raise. Wt supply brooding nt reasonable 
prices und market Ink plan far young you 
rei.i*. Pertkylar?! frae. J. Sheehan, Dos 

ID-tj. Leiaoyne. __Fenria. 

R AIN'T Tl c rp a rd* — Summer puppies, prim 
redllOedl Dime brings Interesting photograph- 
1c uartkulara. Royal Knmch, Niiplrnille, 

Qm, 

BK4UnrifL Pure white police dngi. 
Anaonlg Kennel*. Mosc, N. Dak. 



POULTRY AND SUPPLIES 



WRITE Fuf new tOW Prices on Salem'* 
Chirks, Only one grade. Catalogue 
f ree. H a tern Hatchery. Ro y 19. Salem. Ind. 

mu BIRDS Wormed for I!W Bend ii M 
fur my r-rcsrriptliin and lnelnirlloru. ltesnltii 
guaranteed. Ur. Ramf-uy, tlicat Nor them 

Rida., Chicago. 

POULTRY Tribune — A incr leu": kadi rig 

poultry magazine. Five years £1.00: one 
year (rial 2.1e, Puniltry Tribune, Dtpl. 

Mount Morris. Illinois, 



FARMS AND FARM LANDS 



FARMS That pay In the Orcat Northern 
HuKw.iy agricultural empire. M iimfr-utiL. 
North 1 1- h..:i"a. Mcmt^na, T ilpalni . IV^^hhifftun, 
SJrejJnrl. FtfMIe trt.Lik $olt. high pnii lining 
crops, grain, fruit, reget ablt-d, feed and lhe- 
htork. Many hinds of fanny for selection. 
Write for lists rind Xuno or Plenty 
E. C. litttij. Dept. Sul Great Northern 
Ht. Paul, illrtn. 

"" M(>i>nhnixed Ftrretkaa (non. beauty 
siml within few itep* at mile- long lake: 15 
acres, woodlot, good 7-rDoiYi house, wired for 
fleet rli'ity tm il nr irate pi nut. turn are. hase- 
lainit Irani tljtk-lS; (Krellerit for poultry imd 
legetahks, or *um.nmr Horae; pan down, ]>1i> 
tore page s free rjtatog LUilil ieirg:iiiit. 
Wt rou t Ag'y, g’-1-P 4th Ar e., New Yo rk City. 

NEW Farm opiyorlun lilts ! Washing tun, 

Minnesota, Idaho. Oiegtyn, Nortlb Dahoni bili! 
.Montana, Tnrui Innonir sdi'anrinr hut Eitnrt 

S rleet i|LI[ Tow, LlletilUfi, Specify state. 
, W. Haw, 119 NortlLtm Pacillc By.. 
At. Pant. Minn. 

49 ACHES, Near Wh'lt# alter, unim- 
proved: poultry IhtmI. £1To. £3- down. W 
monthly. Free list and litem lure- Ilubbnrd., 
219 Orasiman Bldg., Kth-q>$ CE1}\ Kansas. 



TREES- SHRUBS, ROOTS. HERBS 



JFitT Cull World'* giealesl '-rrerlmll.tt 
AJiiianac.'* ReauEifully llluslratcd In IUlE- 
itrsl colors. Conta Lns Oter 2911 old-fshhltun-rt 
herb medicine n;r5j,ie-< for itomc n^t- l"f 
postpaid. Worth ddlltnl Botank*. 1 1-> 
Watt lllEh Rktet. ChiciEu. 



PROFITABLE OCCUPATIONS 



RAISE fllatiE JtiiishToaunl We tm>'! Start 
col 1 st, fhetlr Book, pictures free. United, 
3843 Lincoln Are.. Dept . TO, CTtlc Hf ft 

NEW ProfantoB. Flinty b unload* iny 

where, lion id. Mjadlao n, Tcnn. 

'■RAISE Giant frotfl" 'Ye huy ! Unusual . 
nffer to beginners, l-’ree lnyolt. American 
l H h>g _C] o nnl rig. l-'-'M t ' , New Jlrl cm a s. Ii 
FROG Raiding. New method liublJi-al Inti, 
AmertPim Frog R Hiding. InlTxulPf-toTi SfHre 
only one dollar prep n id- Nd A merlkan Giants ' 
( rt-gi sirred I . Awerirafl Prop Publishing Cuv, 
Id? fan.it h Maple Ace.. H ldg ewoot t,_N, _J. 

iHMSKti Llorerlng hundrhll of anhjects. 
lilg ntilnt for Jc postage- Popular Mftha fl- 
ic* Pres*. Roam (C3TK 2 oh y„ Chym-sp St., 

Chinago- . 

AGENTS— To mall our 1 Herat Uif. Goo-( 
prodita. Home business, ilayn'ood, 149 Fifth 

Aro. , _ New_ York. _ 

FREE ftookLot describes JOT plans for malt’ 
tug £30-8199 weekly, In huiue or ofhee, bud- 
ntii of your own. Elite Go., Sli Grand St-, 

New York. . 

RAISING Jumbo frogs. Inlereatlna. REs 
future. Fcirtalfs by in.OIJO e-ggs. Free 111- 
crrHurt. American Frog InrtuitrJes. itoi 33ft. 

It H i rie. LOUlliatUt. 



ROD K^. PERIOD EC AL5. PICTURES. 
POSTCARDS 



ttllND Ten Ccnl^ kr oust juarked orlEtrurt 
hatnbltOUs Did Man Alaska pml card showing 
jmiri aiut itaiistlrs, F. Mens per. Kulzelmf. 

Ala aka. 

tlftDKS. M' hole a ale rata ton free Ulf- iMMit- 
age. Stephens DM., 1411 Piltrkll. D etroit. 

KVi’llANDK — Postcard views. Addresacn 
l ah eif hangers for dluic. Dean F<wr. Argus, 

Indiana. , 

I'LlGE — Beautifully illu-( rated folder tie- 
M-Tlbtiig new hook " Fla = ties In Ibr Sy-ii<wl 
and Hume WOrksiiorv." Hr^t m> 1 only tcki ou 
this Iniereitlng new vnbjefT, nuUwiitiUre. 
comokte, Lift Ulu*tt*t|cn7i r IfH Hlt--lpni, (low 
to milky HW hfm i ec-raf i tool*, rleaerlbev uro- 
r i: < ■lijiut iiii'll'iijit--. full erf money -saying idea; 
and (teilgns. Governoi Publishing Corn., 39 
We.it ST St re et, New York. 

DUKATEiST Hegllh oititastlne In Its ulas^. 
Id Idg Im.wjci Si ; eurrenry. stamps. Thou- 
fandi - n 1 1 ;(lod ' No poslaL^Forelgn order;. 

IL 2. B. 3?, Aloha . Minn. 

Y OUR Favorite magazine ; — Half price. 
Getnloy. 10;'. Magazine Elthinftr, Ilaicllne, 
Be maid l?n>. | n allf 

THOUSANDS! Of old mjgajiney, J,Est 10c. 
Sealey Scyvlee. .Donlngi. L*. 

BOY Sdsehank — Rambus lliiratr of I vol- 
iihic* roiers the build (ns of ilnuHt *iery- 
thlni; a hoy mEcht want to mike, a great 
boon to psrenta and teacher i. Actually cov- 
er* 4,1199 1 1 Iff ■■rein art kies. Each volume bid 
page*, fully Illustrated. Cloth, Price £3.0fl 
each or set of 4 roll. — ET.hO postpaid. Pop- 
ular Mechanic i Presi, Room (C3TJ. 2fr9 E. 
Ontario Ht,, Ghleago. 



GAMES— ENTERTAINMENT 



MATCH Rook cover cull noting |i great fun. 
Albums for mountliig without ps;le, postpaid 
H-Or cast, “frr west of Mlisloslppi river. 
Mutrlikss Album. Grand Central P. O., Bo* 
1T9. New York. 

UK "Different . " ’"Original/' Clever Idrst 
for htknf emi+rtiiJniiLcnt, 12— I0n. 3d — 2(Sr, 
Victor Go., I tiit fijn . V' rmruiiv C T. Wash, 

ILLUSTRATED "Graphology” chart, 
wImiU^bIc directory SI. rurrency. Pastils Ig- 
nored! Ttwusahils pJenaed! Auchan, Aluha, 
Minnesota. 

CARNIVAL GiiSfj nuke you money. Out- 
tlti supplied, eataloit Ihc. '“Moore Made." 
LaPeer, Michigan,. 



PLAYS, Operettas, mu Meal coined let. com- 
plete minstrel Ural -parts with ^om program*, 
hlflckf-see ikils. r auder]3]|i acts, ntonnlngi, 
dialog*, reclsallonv jinvnilc plays and 
pongi, muMcat rfadlitct. epierlsinmeut*, 
make -lip goods. Catalog fres. T. a. Deni- 
son & Co.. 62J ftp. Wabath, i>etrt, 1 1 . Chi- 
cago. 



MAGIC TRICKS, PU 2 ILES. 
JDKER NOVELTIES 



SPECIAL- -M' riKHfette trick-, R20 pa?e 
catalogue Magic. Illusion?!, mind rcartlng 
spirit i inihui. vrn|t!lsiit|liq — Diving urn I dead 
experiment . Magtr Magrizlne. All 4, £1,09. 

Abbmt'.i, Co lon, Mlrhl gin. 

BE A liiiglrlilj. rtenil Jtlr- nsalllrvg fet for 
nur large CHtslog UhkHiiiO Magic Co., 2:tr)u 
N. llmun Avf.. ClH-fiEQ. 

i,AH(lh L Uiusii iLteil magic catalogue 29 c, 

Lynn. Midi a nd Ave. , Firimtn, N, J, 

MAGIC Trick* at loaer prices, fcaulii'* 
Eargcii line. Mj fHmntir 1 1 ltix>k 1 009 Wo n- 
ik-r-'" add 3Q Mag In Mysteries” post-paid 
LlJr. Write today- Ygu will be aumrlsed. 

l.ylo Htiuuta- M .i tlon A -5, Ila tia*, Te*a-. r 

EARN Money In any crowd. L'nfl njiue* 
of stranger*, tell unspoken (lubllDnt I'ro- 
feulonat courso mind reading. splrEl wrtt^ 
lug. etc,., 31. Ilradersun, lioK J41, tfsn 

ItcTna nll^o. i'a ?ir 

I, AUDI-: E J rofevslon*i rnagle catalogue, 2>c, 

lb rtrtfrt. “ijrt AV. fSprt Ht., New York. 

US-tHN YentilkiriuHni. TJc ntanip liringi 
PiriteuLar*, iitnlth, 125 North JdTrtson, 

F-rorla. III. 

Tltniv ['wtalague, lilu*trnted. Ini’, daks 

Alai le al, De pt. Hilt, (klikah. ff li, 

magic Cuiolugue. [jliiitrated- All tha 
latest trick;. Bin-, Frank Bane Co., Little 

]l]i]g, . Bim;jijii. Mm, 

200 TRICKS You ran dp— Mystify your 
friends; have loiUls of run. This entlrcti-nii 
of tricks has item selected by Thurston for 
Lhc aiernge perhon. Neither uiujsunl *klll 
i imr rlalinTirtr appai-aUls trouUed. Sflfl-pagB 
UJustraled book j! ppitpaid. Popular Me- 
chant i'-- Press. S incut fr:?7j. 2'H» E. tint aria 
Nt. r Clrtragn. 



RARE COINS 



J.'.Od TO £2590.00 Rich Us id fur faro iadus. 
Send Lw fbr hVw aruj Intereitlng 2 It page 
roinplfdft huyltig Imv>Ic . Ainerlein f'oln Gom- 
pany, I Sox -L'-nr-A, Gkreland. Ohio. 

OLD MtKS wanted- Du jniu know r-oln 
rQl lector 4 nay Up to £104. Ob Tor certain 
t“. S. cf nts f High PTcmlums for all rare 

mtns t I buy all kinds. Send 4c Tor large 
ruin futd-ET. May mean much profit to yott- 
tt. Mai Mehl, H Meld Bldg., Fort Worth. 
Teiaa. 

COIN Collertbri— Brad "The Numlsuna* 
iLsi " ’MonlhtS' news on oolru. rnertah and 
ph tier money . l"ubLL‘ihetl by lhc AuartCaD 
Nuiiijsiuatlc A-isoclatiMi. Annual dues, (2.119. 
flues and sichsrrlptlcn for last half uf UdL7, 
|l. 50. Witte for dcsrrlplEvo rireuiar. Wult-fl 
F. 1’9 Waihingtini street. Mount Vernon. 
N. Y, 

COIN Sales I Id and Imtlnn peithy For 
til in e. Aeum rStaulu & Coin Go.. ^Obth NdT- 
walh, Conn, 

SOME Bpcclntenf. ISuSf cent worth £in — 
IV? Ijisv cert h lh coins, i-nfLunon ^nd rare — 
Other* worth to |isF'i(i4; certain 18ffl-136A In- 
dian heart rents 3190 cneb^ d lines hrfnnj lkllu, 
3 1 ■' U ; lJberty head nlekcli before 1411. U5M) ; 
In rue ncniilv- Kuub; em-ji-cil [k>. i >i kv alempS, 
3-1" r Emlf i -i- in-, $27 , j; Ii u L r dimes , $17-1; nu af- 
ter. S:!U9: fuetiunal nirr«irl«i paper mon- 
ey; gold i toll nrs, Jl.obfl; rolonlal r-oEiis, (31)4 ; 
rtlrer doll a nr. 1 1. DIMM ipltri. ribi-. $1.49; for- 
eign min- Jlifl, ete, Ofdj ecrlatn rnltis Wurth 
ton prlees, hut other; have nremluiri value 
too. Heiirt tic tiulav for Illustrated I &;;T coin 
lipok, Ik 1 Ton' sending Kilns.;. National Coin 
Unrpural I n n I S2 1 , S|>rlr -^di' li|. Ms IS-. 

rOJFMEMORATIVE Ill Inula, Stone 

Mountain. BibEOu. Teia*, Long Inland, 31.50 
etch. Cbl I Totn ia Kuld Jjuatttr size and lllua- 
Iniffil catalogue $-lo, Auction cataioguo 5fl*. 
Norman SPiuHb, Raft Likti, Utah. 

UNITED fit ate*. Large cent, 2c bronze. 
3c nEckol and hargaLn Hit, 35c. Bleren 
nlates largo cent*, 31.00. George P. Goflln 
Upnipkny , Au giiEla, Ma ine, 

T-\ K. COIN Book — Ttutde to talileii. Juit 
issued. >[ony spe+LaJ feature*. Order Rinrt's, 
the leader among Auierbfan coin twaks, only 
'0 cents pcHtpaid. Popular Mechanic* Fret*. 
Room fC3;t. 304 E, -Onla fl a Ht Chic* ho. 

(H , DU TO >340.00 Jla^b paid for old ruins. 
Keep all old money, ^end id i«nti for Riui' 
t rated eoln value benst. 4ifi. (tuartnlced 

prices, Buying and selling. Coin Exchange, 
BM 5, Li Roy. N. T, 

FREE l Foreign roln. haaknot-e. and largo 
Illustrated coin calatogue. fieml 4c poatago, 
Coin approval* sent. Tathasa Colnco, ssprinsr- 
flc1cbl2^. Mils, 

it.tfiK initcd Stares, Foreign eblns. war 
meihila. Cataln-glie IQe. Mengelle,. Cbtoradb 
Springs. CofOTiui*. 
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STAMP COLLECTING 



pro humous Girt: wi-ari-e Perak, N*en 

St.ui hi I Ull „ hiralpTOd HITIHI'C. ■ lltCTJ' Ficm-|i 

Colimli-., is in ure anue TrlttHud. Siberia, 

^tlaiMtOT, Absolutely friie with approval s 
If, Savon Stamp Cd., Dept- tii, 

Alhrr lililii., I tT'mmyn. X. Y. 

FREE — Nrw Dsti* - lty Ice. Hitler voin- 

plyir. You *v< .advised i»f n« l(«n<e N mill. 
"X( ,i | .[i ■. I.', ii t* . ' 1 Fioilerlrk A. Newman, 

Miami. ¥ li. 

IlNNOXl Set !?r slumps iN 1 rut eamiorl, 
flilptg tS<iM a il , cavalry I lui re grid =?i>n other 
different. -lump-, only Ilk to iSptafftl *n- 
nlh-anf-i. L. H Keif 1 1 PTamp Cd.„ 422-j 

Broadway, rh lrjftu, 

n AIRMAILS Frye CO Approval BplrlP 
cant GEoheirolfei*, llntct LaSaLc, South 

Bem^ Indiana. 

SCARCE Airmail air I trluitith 1 Beautiful 
Fruguay 'flying l»r-k" a Inna! I and srank 
GuatnitaU lilaUgk ■ I Ip- r in the wnrMl 
are ipiltideil in dut big packet of nfl dLRVr- 
« m kca:iij.-i flora A Ion Lie Grand SAban, 
Vftinmlt, British aii-t Fran li ColonlfL etc. 
All f^r 5f 11 ] P|,i|trt-I 4 l iippIlrpIllT.. Ulp LS- 
luitrplr‘1 1M? frot* with *nh order. Write 
LodtTy 3 >h>1|r Surup I'n., I Dept. SDj. Cam - 

den. Ni'w York. 

CORONATION Mint sets Ncwmlmid fHk. 
Niue ijV, Cook 3 dard- NvwzrH Sand air- 
mail! 2”i\ SLhnmu'o. II us HI. I ahh orton, 

NpH f a la mi „ 

TAN 1 All A CataSocur. Sturms HlypPTlAfftd. 
No approval!. RoFenbuu lit. 41 111 iNsatle. 

Montreal^! anad*. 

I.’OHTa |i i r-a dEanion J Airmail*, obi? five 
i' mm Hi. m pun i a | approval Mstnllrants tlimny 
Sr ii uijs Fsilnmge, H '-t Columbia Si,. Albany, 

X. T, 

FREE Set ns n irproval nisnl Irani:?. Aujiurt 
Flsrher. jliri niimis Bldg., 1 ^mi1hv1 ]>, 

StUTIkH Coronation*, 10c, Tin lifal 
in jj i'ci u I rt 1 "Ht-IUsh i otonal I on ?" ' In I lie pa ft- 
lest manner and Ht huved inUi- \- In eet 
them '"cm approm!” Tran " A i ns t-uva I Head- 
OuarEers." List oPl.v I nr we dud] .<end ymi 
five (ilfferent CorQimt hxs ^HumsJt from Uve 
ij I fit-rent rountrld nrnl then keep M) ■■ engine 
you '"on ipitcuiar' tMSth ilnjiic itaropi hit! 
urmplclr -fr-, <iF ail l‘s t ' n*>s. is I’cloulea «£ it cl I 
n- nil rnnuiniJifu aiiiL deDernJciM’tes. Our 
rnlfi* ate ms low on Indli iilual -ria H.ru| «ln- 
i j i — --u> in- llta.1 jiii rflitnr i-. cffd-lCLt It the 
ml ire jifrles |< tusunlit «[ Min’. Thli as- 
tisundlnj: -.cry Ice 1- c.itendvi! only In re^islnr 
aUEiTflvol Isoyrrs. Pm r^'T mi-- tlir Isr^t L^uo 
Jn many yeHr-i. j;ct hi isn rkic urmiml [ 11 ^. 
Vi-n nil] n ii v o> li- h r . 1 1 r i' later. IrCt on our 
UoilLssn U-i rwv hr nt nJlnn I fir for vaur Hot 
fife ^ r.i-oa: ;ii J ran a, Unlay. Approval Heiidijifar- 
Ecr-i, fllohuT SI iiibip rpmpint. 2i5H Fourth 
Armuc. JNcir York i'Hy. N, V. Deist. 50. 

COMMEMORATIVE lnlln! Slates. Si 
dHTcrcnt l 1, Ac. Approval!. Lnlur, St. Pitera- 
hurg. FhiTlila. 

nsn njrFKilKXT siantpi .V. irtrlufai 
AEivs-lnl*, Spain, ralaloicue aisisnl i" 1 . 
Vl'lth appiorala. Afa.ie-tl Stamp ' 'o. . Roi 72, 

Sy hii jht Sfa.. Fori TVu i ili. TfAa y 

■JlAr K ITU'S, 7 I) Ifferen! . Hie ultli ap- 
TFuiali. Federal, IIov 112. Stailon A. Itprh^k- 

iyn. New York, 

APPROVAL Sheet-, nur w lluw ccnN. 
t'nnlH'rSr k 11. Hi Ever, 2ij J Hl FEnancc liull-llru'. 

)4j11 h i Id [ih la , Pa, 

FREE, Flcc, n-rnny iwioi'ils. For every 
n r'l.iT hLHj.fi, | 1 free. Extra pi <■ n- 1 u ■ n a . plr- 
uiUnt-.. atrmull.u trianalrL .>tmtry 8t«tii|s 
lin., 7lt7 Pall- ade AAe-g V ■ - i:k ■■ i - . T, 

SET Of tiv rive Ne*»tEtml hlEiorUI*. used 
«nu-cd FI. Sui.up.-T. I3us SI, AshhurtfMl, 

Nfivwahiiort, 

PENNY Approval] <n*r .'per tally, Pocy, 

S1A Np, Atlantic . A 1 1 yi mj-i cm, Calif, 

nrYING LE t * f r S. stomps. Aldrleh, 
Rot Tf- 1. St. Joseph, Ala. 

FXritANOE StompB. pp-tr ar-U hy ”Fi- 
r-h^Tipci r. 1 Pdistur BuN/au, Parlr 12H, 
Ftiare. Particular* free. 

HpillFST Ptkfu for loinn oci'uiiiulotlonH. 
SatLIoctlDn Euaranlccil E . |‘m nu, iih-hs 

LI HE III A And ImlEa 1 1 i aim It j ! i‘o-to R|.-a 
Airmail dlHtnotid; Efijfii ; Lrlinnnu wlrtiiiill* 
Also hLg pocket tvlth. mapy' lc»dri -t Hr u|i|i 
nppius h1u_ Furck^, Ne„ rt*l^ . Itftrl'Hftk. f 'aTlF. 

2 it I>1FF, A Inn all v lie, ApprtiTifi, Oscalr 
Fari-un*. No. 2. F edi-ral-Uutg. 1R 

CORONATION rm-ltcr :;c to apphtsT*! tip- 
ticattf- RrtrrPlcu, i..]h'j-c. ,1. Is. Moivant, 
Em l>i. itcTklc.u Nnifulk, Virginia 



■CORONATION S(ajn|ji.’ r 41 >titfcrml 
let 1 nf h>r }2.mi. " ,N -.ujlt-,' 1 Tatnoijua, Penna 



IREK! Rare alrtno.ll I Jtihllcf i riL torl- 
uul Exltiocdlcary no<-lsct iti infferent 
-lain pa ftesn ntraiiee raun.tr lev Hip I-iiWjui . 
it- pliitatte m ttiLiiru 1 ,]!! applicant*. Bar it* hi 
l o il Hnr JEflF. SUflon H . N ew Ynrk , 

FREE, i f J SJamhukuo, tit; pt>-! 

yge lr. Alhtihl ifl, F, S. bargains.! Bullard. 

;u;s N^rOniriiistH>P. IkthtW, Mini. 

S 1 RPBISE OfT^rl A ■.-nriineist fai-h B rl - 
Pllttl. kimilU. (till Fnlted ftUtri H Jubllrfu 
etr. All fintr tOc In approval applicant a, 
DtTof, \~lchql Ane., New Brmmritfc. N . J. 

EIRERLA Triangles free to approval ap- 
Pl hunts. Stephen Link. But 307, Union, 

N, J. 

UNPICK EP ! W 8 1 ’. S. revenues on <h>c- i 
i niiMiO — 1 1 It. Va rntM- tills. lTymhnon. Penna, 
BTA31P Wallet, rtf,, three cents Id ap- 
pi-nval anpLIiant-i, AV alike Slamp Cfl. t 24 
Grove Street, I S u n gr.i . J Li 1 iv 

TWENTY ! 1 . fTci 1'iH «Mmiieinisfa’iv« dlute, | 

with mspimalr, Ntaio stamped. 4110a- Nus-Lh 

Seele y, ChlnutP, I 

3 ■ llEC-A S'CEL 9, ,V9 Different 10c vrith ap- 
provals, W, R, FttniPis. -1023 N. Kenhctli 
At*., Chlcagq. 

f Ft ItsTi Stamp*. 13 rauptrlei 10c. Ap- 
pmvals. Zepcl Slain pro, Wlndhiam, N Y. 

S HNS ATI 1 3 N A L Offer: 5d different tF 

ridding airmail, trltnulf, Eytsspn. jubilee, 

Eduva id, only tic with approval i. Cilumet 

StBinr*, ratna IJnltPian, I \ aiHimsml. ImL 

3H)N Kusack Ijlildhig farcivcit to his avrrel-. 
heart, Llie RdRsian Hero Ilya Muromctz In - 
elliuhei] In duc tpcelil offer with I he fnn>nns 
Spnni-li a Inn all. Villein, TthilOtli. FervFi. 
Llhcrlon airmail, trlac.crc, pqrfc Uld IBIh 
century Peril Ion claum, (jqccri Aslrjil iiiuuni- 

Sojf pt amp. Klrijr Altji-rl ind K fiig LfOPnlit, 
I'A -.King Krluanl nt Enstadili idrl a fine lot 
iir French CcdOfttatl. The fittlli-c pollecllon 
■>f 3'i different, all yrsoij amt yen nine -Mbiupe 
F or only ki: In HrMircivat applicants. Frasoh 
roanpany, TEppf. M, Wh Etc Plai n s h T . Y. 

Jl.lik T T . N. Fovtapn Red Blue Llbfrlt ral- 
alr-K FI -23. one I.A)mp StUMt -:(arijp. illridht 
luiimlfYIhll ylJSL cElctlHinaO? IcjtJng dfcdun- 
allty any sraiup. ull fur 2 Ur its Hi unnMial ip- 
prnval* tprlufliny CArpnattniit. A hove dirt Inn- 
ary only., free far :ic iKMtaye. FrencEt Auier- 
jean, IrjtlT Suncrlnr, ClfLetatid. 

Bl'PEB-WOSDER Pat-kcl fifrcrrd. ruit- 
Irtrultlg Ilk illfferrnl : la mp- frohi AfKhatvi*tim, 

I raiisyordanU. North ilortico, .IT itirhdkuo, 
Siplrto. \F:icflo. Trail, (luitlclHipi. Fcejirh arut 
Itrfl l^h CoJrnleq. Ipclmdips: no lives, hrorts, 
KlsllH, etc., ill for in lo kpfinival applicant*, 
nia illuttme4 |ls*L< free. Kent StaiHH r«i«i- 
vn,nv. o. p. El i _ hire S 7 iks . MrwsktyiL. N. Y. 

R Ann AINU 30 lljffcrrnl British Empire 

Lcirt li-tiny iutillry. Edivard*. in dlffcrcrr new, 
jc-tnl and o Unarm uorld i--.Lw-s, n dlffi-r- 
cmr ulrjfio.lls, jari hlneaL uerrofitilnn gauye 
— all toe Appronlii vent. Licit frec- 

Ylcu srla Stamp l^o. . Lcnitnn t. Eftitadii. 

110 AUnlraiA 1&1S-2I IiKuer fiSe with ap- 

frirtnyiD. Smi.ip .ro , St Louis . M U nniVL 

ATTENTION— World'- largest diamond 
shiiifd alrmoll, nrw rare Tilitf Edward Fft, 
ritutullin N|agir« FhID. Cnitier anr| olher*- 
Atl 1 tic prrn IdnJ you elcvlrr our aruiruvsils. 
Fnlr-Flav SlHinp Service. 1213 Brown! ns 

Ttlvd., T.rjs Ani.-dry. Cal if _ _ 

CORONATIONS, Jubilees, ete. 10; coin. 
Appruvula. Nathaniel Thompson, Ocean 
Qtwi, y. j. 

■■■nOI.TJ Nilc gel ' 1 nrflnj" aripcoralt. Huald 
IVltnier. Pins apple A v e. Sarasota , Flor ida. 

AIRMAILS— 1 ". I tiff ere m 1c urttb rLSiprov- 
_n I'd- Woll aston Stamps, Wollaston, Mass. 

IS STAMP Free to setloud tDpntil appll- 
■ ant*. Slate wbrlher EjC^- inner, medium, ^d- 

iBnm^l. Twin City Stamp . KltHicm-r Oa n- 

A T 3 P KOVALS Sent. Ft cfere nrea Tefiulreil. 
duliuetts's, 1H9TA Water, New Bedford. 
Maw. 

loan WaitLlJWIDE Stamp mlitur* 23c. 
Mfin.isr, LI 12 WftVF-ilv , Cliv.InniLll. Ohio. 

a’d iuPFERENT United SUHfo 2(e. 
Relit 3 r- jtrtimff. lit .Tai'hstuj, Clh-lcaffo. 

um DIFFERENT Slanspl From miinv Couh- 
tries 3i" -w I 111 apprrnflL FJadyer E s lnmu Com- 
i ui i . ■■ , 17 Nurtl i J‘l nnk Enton , ytEl wqiikee, W L<. 

II. VATICAN Cite, 2?c; J.1 Cyprus, 3Sc, 
Ro-rnhi - rg. IfjHCr. T fldlu ri n 

BIO Cur gain I 10 ’ itamps In.'lu’llng Peru, 
Talalln, S'-i Hilulaml EMinc, If utter. Cum- 

I'ciknif. Md, 

ESTBAORBiNABY 1’rrc offer — Turks 

J’qicos, }1 U, S . I'nv.nnus, Wi.'si.crn Samoa 
•'naltTe girli genuine Itaileu, Figcj ttjbEf fres 
to apuronl appllr nnts ypr-Jo^ljiy *\r po-Aspe. 
A'lklns’ -^t a m,p Company, 1-K Hansen Place, 

lluwltlyn. N, V . 

Jl.EiEt CANADA King George fc*. n Irtah 
Free-State 2Pc. Soinisr, S|. Loirli, .Mo 



iJl'KEREsT Stamp packet. UeceirE- world' i 
*i!Lalle^t ilaiLip; Vatican City ■ Htainc Liberia 
1 1 hmyle ; 19:11 (Tiech Red Pres* nli'tiiriiuf 
cnllciE <nakc In OarilKn of Eiltn; Austral lau 
ltil*lHuau; new Suaninh MejItKi'ih, Japan 
Aju-akr stamp; Minohukuo; mtAV othciv. f.mly 
lr t* :i|ini r M.a| appllrUPlS. IL -VC. Sl*1I|p Ca, 
P. q. Bfili ^ruip. Port Chester N, Ti 
STFEHlOh Approvals of mcil L’nllf.E 
Millies. All fuel Lie urk-ei- Itli^hanla, 129 
llhEbtoi i, Newark, N. J. 

ii DIFFERENT Angola, 'f’atui Verde ! 
Guinea, Portnjtal. Aforainb-lque, St, Tliuinii 
ail ! Pri nee — >. Appravala. Depraw, Ocean 

i^arkj^ Calif, 

U. S. — 41 DLJIeft'iH 3fl<r. Free lit differ- 
ent with approval*. Enclose 3c, StLlentmrg, 
Baruda, Mlrh. 

■ \vm,t],j:s *]..!■ V’aiaiu* for depict-, liiu’i- 
t ru c (-i j , I "os luge lr Prank Co-, 4900 Clml- 
j.niif. iLiliL'M.iri 1 , Vtd- 

FREE, "-M Srirups, Vlatichukuo, elr Fo’.t- 
u.ge 1c. Alim lit Je. E. T . S liaryaLtt*, Bul- 
lin- d , JriSt Nort h aniptoav, ilojton, Mas*. 

COLLECTORS [lluilrlM idiliHtUc free 
— 25 paye-i fyuturlnji In Red Slates, Citiift- 

■ llani, Newfoundland, BrLlidi ENilonj.it-. .in. 

Mini, Eihsurda. Sent fur po<Ehkc or en- 
tirely fr*e, Elnplrlr Ktainpeo, Utpl. P.AL, 
Yuiiinin, Canada 

BRAZIL, rm Different lUr with bargain 
jpr.Tuya]*. I> av1-i, Si Ev er L uke, lnd. 

UNITED Ht Bln apprftvilsl RtiMh|e! 
SerLnus nollenors only E Bo* 822, Minncflu- 

iiih, Minn. 

FREE!! New Kina fieotee Y1 set. Post- 
age 3c. Roberta, SH)1 F Fourth. Bayelty, 
MSrhlgacL ^ 

FHBK— U. Sr U, $3, tl and $3 stamp! 
I'tilifttiilhie t + , s. »(i ppovats. Net«j«. ms 
Lanre], St, Pml, y | 5nn, 

FREE! "L Jilted Sutr*, Brllleh Col on I m 
ami Better- Grade Feiflign Stmnpi " — out ral 
waiile HlintrateiJ EHi-pagc catitcur, llaney- 
flavlng priiT*! Send loday, H. E. Harrti Jt 

_Co.. 137 Transit llullillng. Ru > tim . _ Ms 

NEW Ittvcra mirk eI-hup! AVorld'i [atg- 
ost trlnntflr! Cdnifo. Suilan, Soulll Sen, 
hlcdluri, pictorials, and many others. Only 
3c with approvals Cactus Junior Approval a, 
Bot 1870, Tucwrn^ AriinHa. 

JMNTUIULS— I ,::ili- I >r:ir, c N U - LIj . ", I k. 
if 2. HU; C:in*iD 7-lc; Belgium fl Id; |.>ajjra 
ST. nil; Nethitrlands $1.25; furelKii ft. lift; 
Jhimip f^.nil; iHi-EtpaliL MiE-ioPj 4312 North 
Ratdhe, Chkiga. 

Id Klein A BlMlW KtHfll, glHtit HpanLh 
i r J ah g le, r«d other scamp!. He. Wrlitht Cu:n- 
naiiy, 2:737 GuiJforil. ILlII luiLire, Md. 

4 li TRIANGLES! Guatcintila Mint IdD 
agnriBl half -*ta thp L beautiful Lfberla.. I brer 
in Edtllonal Irinnglep, J7 oLlier at mops, lr. 
tbell Company, 3 sis at, Paul, Biltlinure, 

life! 

MONTHLY Stamp and rain magazine, sit 
monlha and 23 foreign stamps, 25c. Amiri 
can ,dl amp Jo urnal. C^d ar Ri pids, Iona. 

VEWFOI NTILAND, J5 Different U wllh 
appioval*. Fiederlrk Brown, PlalicQcld, 

N. J. 

FREE— IIhiNji packet to approva] iufiEL- 
cinLj . i tarkn, 57ltlf S. A l arnhlleld. . I'lUragu. 

A MAKING Offer! Army am! naTy hnh- 
nsamaratlvafi, Imperforate Chicago, packet of 
23 North American itiiuips from IJ, Jj., Cult’ 
adu. Meili-o. Newfoundland. Cuialokue vaLua 
nwt ail— git fur je to HLiprntii gppllennti. 
E[lij»Lraicd price! i*t TreE. Curh*tt SLgmn Co.. 
Dept. IN flloucf Ret. Maas. 

flCARCE Neiv plant aijiecl, diamond- 
-fiHtwd Russian "sports'' yLoinp; Nyassaland 
"leopard"; Aforoero; Tanganyika, and q 3 he r 
leat'i! count rift] Included In our big packet 
nf new ami recent laaucs — s tempi most cot- 
Icrtors Isaro never seen! Got this vatu able 
pai'kot today. 5c lo apprantl appJIcinli. 

Itckicrf. 115 Flat! run. Fnrl W orth , ^ Tes as . 

fi I'm [+. s. po!ta(te due. No. Ane 

ropy le with Benetal apprnvAti- Hudson 
CoiupaHy, 1 3d Nissan St.. New Ynr k city . 

ILLUSTRATED IT. R. Hat, price 5hr, 
large complete D. H. price ]Jsi Free Send 
puElase. Btuntcy DlbhOna, 39F Farit Row, 

N. Y. ^ 

PENNY Approtnls that pi re eg. Haywood, 
fflUl Adaiui BL, PaHiuPa, Calif. 

AIRMAIL Triangles from MWU sod 
MCKainbEntie, 3 ItrltLh stiver JuhLlEea. new 
liing Eijwaad stamp nh'l packet 23 different 
stain ns fraiH Atorbaljan, Chino. Ukranta, 
etc. All for "e to upprovat applicant i. Cllp- 
per_fjtiirp Col, Dipl,. T, Qlouraatwf. Mm 

ASK Fur Our uondci-fut vmt cent iPPTOf- 
ak. Ptofpffl stfiinp Co., 223 BroailiSew. 
Toionlo, Canada, 



POPULAR MECHANICS ADVERTISING SECTION 
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FJlEK — tLCtO U. S. stamp svj t h terjiscsl 
fi>c 52 [>-fLKf IIf-C cf Fnllfd SUL'* and F^r - 
tipn Blimps- SHmupi an wurm'il. Rt'l>r- 
n-prph iide.-^Lty. 5 lit. 1!. H. jnisnJ 10r, 
New f m^iniaii ft tamp IV, 1122 Fine St., 

Ht, Ijuii , Mo. . 

BTAMI'fc*: ,i splendid selection stmt an 

app nr. a i Quality at low prices . Scarce h ii> l 
I.SiiIl ratue ilampi art included In our uy 
p ratal buofrB, F«d Henjberff, Bui W-r, 

Klin hurs t.. 11 1. _ 

G l A NT sj.%KI> itilsitau Kcppvlill it amp 
(cal. vil. 2ik'.' and beautiful Lithuania air- 
mail triangle: sl-so hljt paciel of 53 dlf- 
slamp- Including Ayerljaljan, Epirus, new 
Martinique, etc. Wirt illustrated lists— fill far 
5 c lo approval applicants.! World-Wide 
■Htansp Co- Boa flijll , Camden . New York . _ 
1VKEKLV St icon man mine, thirteen 
1<h!. Hlauig .Tnurieftl. Kalni iiiam v. Mich 

PENNY' ApproutL. Ill at latlfffj. Nell 

GmnticrR. Bus "111]% Pit 1 1 adelphla , Fa. 

i 4 DIIT EH ENT I ' n lied Sill ea" Ini' Ml n c 
$3 plump, Of complete >et United State* bl- 
rodirflnJitl?. ar 3U different obsdlhtc Canada, 
Kk 1 postpaid with approval*. C. A, Lennan 
i !o. , Hot 322, I'ltr HhII Annex, New York, 

N. T. 

t.j.iHj IT. s. lied and blue UberlT, prtotm 
poklwre take. Scott Ne. 573 cat- it. 2 5 (re 
Halls be high he fl DO nn by sonic dealer* I 
only 5c to- approval: apt' t team ;. G Isn't Li. S. 
prtrfllitt free! Tathasu Stamp C i-m li a nj.' , 

Sp cl riKilcld-M. Mna, . 

T> IN IT hilt "States, Irtr Lu il Lhr ? 3 ami IT 
riahlP* free to approval applicants. (If potl- 
tme. Brow nie B ftnp Shop . Flin t, Michigan. 

DlA MOND-BHA PEri Vump. Liberia urn- 
boat til angle, two othfr triangles, til see Ju- 
bilee, UT other-., Tc. Crowder Company. 
127 E North. Baltimore, Md. 



PHQT9 FINISHING 



HIGHEST H*.-- [ilinin rl ri E - h In* In Amcv- 
Jra . Any slim roll developeil »rul print rd uml 
two cnlirtiemcrtt* 23i - Hue dozen mirliVS 
and tiro enlargements 3fir. Helen AH Fhnto 
Srnlrr, Albany. New Yerk, 

GIL Colorod cntarfcmertl with earli Tall rfc* 
yaleped, including .Vine Glo--; prlnl- 2!k 
I coin l ISh,Jk*t l’" Hiu Service. LeCrrcse. WS*. 

DEVKLOClNQ And" * beautiful rhwible 
deefcle Ycboi prints, 5x7 cnlunfrnsent 25c. 
3x4 Aigns print b ,m\ Elkhart I’hplp torlre, 
K tkh n rt . Ind 

"LARGER- I'rlrtti" Fram Anus nCgall^r- 
fr ]£f, 1211 , lift negaiivca Iftc ntlfl. W1J- 
llam s. J Tbi otb. Bflltt, IdilM, 

FILMS Finished m-llh lira •PltrxrGftflttld 
jfle. itarvcl. ti44 QcnCsrc. MnrG*^, III, 

FREK Hula rjremeril eoupon with nny or- 
tk'f. Ron* ilevelowd, ? ttrlllliinl profe*e.lrtii*l 
iirlnn of each ±"c. New rtceo-s lew f- 

ISun-la.i Stutilcu. 5320 Souih Shore 5'rJ^c. 
Ghlrugo. , .. .. , 

St'El lAL offer: Boll tkTclopeff and elgl»l 
J^ocl AtI Dddflc ir«lKf line i-i I unci mtI tiled 
pclnlH, 35e, t'liiiser^ Nook at tiiirffaln- free. 

rt-M ]*tvnlii F In I Cd- > IlPK N. R|> 

,4nrike, XV 

HKVTfFlT, *.x7 KrtEiri-K«>ia »(9 Ffttfii your 
fiLUjr i 1 1 - iiihl: L it ] H t+t 17c ea- li : IJlICt 1 fmr '-|i- 
Elgtii ertmmre roll developed land priMled 
2Tr. Work aitam ulred. Jcerrat Service, Box 
IT7, Ann A H i or ^ V 1 r h ■ 

3IFMH. AHGTS Film. Gwo nraln itielPp- 
ing. every plelUr? pflnlML rPipplete, 

XYltl iaee rtmilii Lhh, SiHUtl, Florida. 

HOLLS DeTeltqPil and printed 2 Or, Ikttii 

JialiLL' • nf UVn (illirr kPLtui-ttet*. Hicrllng, ElitX 

SIW-C. riwelan d, Q> 

FILMS D4vd«f*<L S erlnb n F eteh 4iV; 
lilt eetiflnG J'n-. Fine 1 'Hoep. Sf-ild4 Ne- 
virti lh Intro. 

I 'J HJTI KIltAFlST Frir lileiVUFe :li;iI iitoIH 
Prepare for Ptontalilc hailnsM nr ta*clp4it big 
holj-by at Im-iiie. Prtrvlo' ! i- experience unnec- 
i-^-ary. a'i»i-iiiiiin eHimI education suflHen!. 

Write for Inro-rruaiEnn and h»n u Iremcni » , 

AniflTiean School of I’Maurnalur. 3E5Q1 Mlfh- 
tgan Avc._, l>ein. . fllT-i *. rlilraiiu. 

IMMEUFaTE HerU«, Better pleturcs. 
Two beautiful he^j-weUilif profes'lonnl rU- 
larKemcpiH urnl elflit truaranleei] IVrfeetone 
prllHa 25r ■I'.iji, SIkcl'p plrturtt from rod 
2">e. Pinturefi -cnl luiefc ^ama day lilm V 
TOcelved. Auirttrin SurilEoi, Senk# Dipl, 
Ln Gross P j. _IV L^- otisIn. 

'■Il6l+I-TTI5ETH Jlran hollrr prlnta.' 1 
Two ltriisywoo.1 iiT^rer: -ii>na| rplameiuents 
with IrluL roll — 25r. Valuable pmolum 
coupons free. I 'm^miEc.-l it^Enf, IlollyllrttB, 
P-*135fl, HallyTvoatt, Patlfni-nla. 

2CT REPRINTS 2Tc. Jjiju fteprlnta Fs.riD. 
Rn]| dire loped with Id prints if'e. Noil- 
Htfti;. 4, MBya-rjfjcL 111. 



MALI. Your rolls to liLm knEct tiit wuihl. 
Any -i z c roll developed and nrinicL 2"n moln. 
IteLusc ftilargetiirnt nfm[Wn rin f'lioto i’Ln- 
Jp.lt! n^g Shnp, k!-l. J J I; yi^., -5 ] 1 - E_ Gertb-Ec Val- 
ley Tripl lltilg.. IlLH'Itt uLfr, N. Y. "The 

riiuni Girjr^ 

] vrtriim.vn. s>. n lit ! Nu delay! Rail 
Llesflpptd, iarefLiEly prlntEil and I wo tieauil- 
ful 5x7 iiouUe wfijild urnl'i'i*lon-jl chlani*- 
tuenti iir out: i luted enJarctmBnl or -lx rc- 
Eirlhts— all for 25e cO In, The eypcit'-i choice. 
He prints Sr each, Ttic Fbotu lllEl, Rpi 

H2B-Z, YtirtnOOPol IS, M Inn 

|!EALTf1Fl% Folpred enltryeineul -with 
earh (Hap. S-Ve, Lftl'a-p-^e Film Company, 

T.ailrriiitf, Wia- 

ROLL Developed, tw-i dated Yelox 

fir List.- 25e. 1 1 eilell ShhIKm, I S- 1 4 Chestnut, 

Karri dm rST. I'ft. 

2d REPRINTS S-'.e FillPi JHHoiml, I'* 
pitnLi 2'e. EnlanteinCtHf ^MEi — llw; ' s i7 — 
lije. Low 1 Pht'1' i. Xl-iflVf Ne-a, <'Etl- -.:VJ _ 

ROLL Developed. 1ft yuatHPii-td iirinb. 

2Vc. Sjtiart Plioto, XYtfftfia. \llnnc*oita . 

MISUTlSt ijiiiieaj cwvnrr-. firl oiar 
prlrci r«ir tine KraJm derdopinfr mid Hv-l Maynl 
urliil* frnmi your JsilrilaEure rolls tv^rk tiuar- 
fifitoccl and eertlfleil- famer.i »nm>.- uf buigalnr 
free, Hojnuke Photo Pint^hlriE Co., Box M, 

RiiHnuhe, Yh. 

ROLES Pevekipr-d — OrH" prEnt *bh! owe en- 
IrtrcerurnL nT m H laiuivirr i'5i\ Trial, lie- 
prlwEs 20 fur Hknnl]*niL, dS»' ! *- ! rti'in^e, 

Chicago. 

ROLLS HevHoprd wllh ijlsolcr of threr of- 
fer? far 2 "‘, — it] one print (.sr-h J n- 1 > i >1 i n r 
lure lifMuriful 'JUdtriirint" rnlarpemenEs 
i "1 ? Two iirlntfl eweli riryutS - no ciAurmc- 
imenls J. i A - One print Meh lb- Sadlbk nil- 
oolured' - ruliraenieni. Hnirr ky paLtisbe-r. 
Brown FliiiEo timnpany. 221*9- i£ Lowry. Min- 

) : i .i I ml i ,. M 1 1 VlVeiOl 4-_ 

ROI. L^ T1rrt-lii[tcd. rental tibl-P iiuallty, 
iwrj rua*t.er enlsrpement.t, tit. In glnn? print a 
"2"-c. rtnirliiG ;.e. World Ftuiiour Join -on 

jitml lo. Ian Clltrt. tYLtipdn . 

ROLLS Dmtbml 8 print?, f*o beautiful 
ptdssy Htihritcmmti i "0 coin. U hour serrlee. 
Tin 1 Fleturt Folki, Box Sit, Lincoln, Nt- 
fituln, Dept, X. 

ROLLS Dereloped. primal imnSj;;- uni- 
son 2 Nr. H I lone . Ro_s_ 1 I L_ 1 E „ per- n,. * n, VI ■ h 
BKY FLOP And print your own plriure-*. 
Save time, risoney wUh our ropujileir S-l.ti"* 
rujlflt postpaid, or pay [lU't'iiin SI W."i r (l[l 
Ineludea clrclTEr nikf Tamp. prlrUE^p funur. 

1 4 i: ri ■■ [Miiier, cheinlou H ijii| et|piptiTiem Uor 

of I ni n - 1 io Ah of atuazlpE a b ^ i : - In c>ur ft-ee, 
itewe.tt, money -aav Ing baryaln hwkr, >^rnl fur 
It tod U 7 1 C mini I i’a .1 i ■ rn i i, . 2':fi Sn. W|,- 
baOi, Tlfpt, 1H-K, FlLH-ajfu. 

CONFIDENTIAL Developing, two print i 
each nckBliTe 2r,r. Royal Fhulp?, :.na'j N'trrh 
Sixth, Harrisburg, I h i 

FREE Entaraement. mi ■£ mkallvi: !i > 

po-t ai; e. Rolls ilntdOfu'd. Vi .pjirbLlrut il«U- 
i'le-i E^air itwerfaiffl prlpr- sm : . £ n;, jil m- 
Sargementr. — 2Ve. OvernlRlit -emice, Tnio- 
folo, 408 - 3 . Pe a MoI nCa , Iowa. 

2t'l REPRINTS 23c. Roi’ja developed anil 
tft prjnlB 25e. Ciully PiLotc-. Dl , Menlo 

Dark, Cali f. 

ROLL Developed and printed. Two en- 
TargBinrnis, tme nf them In n)or- ,il] far IfV 
■n ■! in, Tlig r I mil i Flntsber. Htttiftn K. JtnV: 42. 
Calurahm. Ob to, 

20 REPRINTS £5c: line— il.BI), Free— -4 
anlarneiinesicn: with exet-y f i|i’n-inpril, Jit, 
Fslrueo. n bT9i Albany, Wis. 

S F|N’K Eh|n.rgerhrti[r per jikT. CiiibrFc 25 
oenls, Ri-ijt tliU fur a bayt^ln ! >ES|i-, Yale. 

Okl a. 

TXYENTY Reprint* 2 fir. lUill ilevelorpetl 
and two print* esi-h li^stUc, 25'.. S;ar 
T'hptox. 1 Vt> N. cj.irk, ChlrajtQ. 

WIN i*rl». Ilfiruin valor ufTri. Hull 
developed, 8 guaranteed prim-, 2 ■nti-Tke- 

Puente, coupon on *xl'i pjEi-Eti! 

25r, Dally nervine. Midwe-t Photo, B-'tL 

.laitej.vSIlf , TiV ia, 

FI 00.00 YALXTE Prlxe offtr. Iir.il .lairl- 
eped, S jfuaranteeil prints, oil minted en- 
largement. coin urn on 1*3 1 1« painted erilatke- 
nbOhl, 2.1f. IisnitetHiiir -i-tx S'*-- RnrwillB 
Film, A-*i4. JoieinKlf. YYiiu 

PROMPT flervke— fluBlIty work. Rra 
hen iil if ut duuli]! weight kin-’ ^tnlorpementi, 
eight guaranteed neverfaik itfiib ca i'll roll, 
LT.'" 1 , Kxeel P ilot □ H ervieo t D ubuqu e, Iwi, 

BOLLS Ifevfl-lbrjed. one print and one rn- 
Ifliieiumt of each ey[H--.un 25' . PhuiosiuoPa 
Dunning Statio n. Phk-ago. 

21 ItEPRINTW itl^, RnTEt dr- eloped, two 

prlnl- i-a. Il Jh kid It 2"m IV i 2^49 

SSenobla, Dmver, Colo. 



AT I,n*t! All VOUr hrluls irt EUdurgl roSoe-. 
Their Eifellltene** L? out-taridip.it ; Ihelc 

beauif amazlm. Boll deietoped, 8 nalaral 
i'oIdc pilnU, 25f. Fail nervkB. Nat urn I 

emnr PhdEH>, €-VI. Janevvti lL-, lY|s, 

GUARANTEED; Film developed; Id 
iirlnta 2f>c; 20 reprbite 25c, Inlroductary of- 
■t iluallty Plmln. Ifulfhlnjon. KBn^ a* . 
Cum PA it E The diiferniM! Roll deveT^ 

■ ■pell, Iw'i} [il i>f«- slur ill LlgVrti-le ivvL.lCiL in- 

Ui-eetuenli. n fuaranteed Uilni*. 2.je rain, 
EsrCTlEvrii ■ f> Ire. NiUonvrlde Phete iteri* 
lee lk>£ JltiiJ, Wi. Fau.1, Mi npesaia 
Ci FT The tm-t. Bull diive I wu" l, beau I L TitJ 
hand colored enlarceeuent. ft neverfade har- 
der prlnl 5. 2'c coin. FrnntsU -e-rTire. Sun 
F J hnU> Service, Dr-ym - r T. & Paul. M I n]j-_ 
ROLL Ikvtliifieil orid ** kim runtnail pr'l«(4 
Including Lwu emai-cemenl i, 2ie «it»- J*uper 
Miaii.-huL, VYInpna, Minnesota. 

EPE Modem !— Gel Modern ten lee. Mod- 
ern ^piallly. Modern prlece. Out iruderd, 
inetlidrii j;3e^ imkk ,:en ke ortd bright gusr- 
a meed neverfaiie tiL-tiaroa Roll Eietriivpoil id 
prinia. Sk coin, ift «prHUi, 25c. Eipt»r*fe' 
i item roidioti Send has; hi LI oi reprint 
order to AJudern FinLlicu. L LSI - i ' , Si.. Paul, 
Minn. 



ROLL Film de lt Stipe r] uml printed. In- 
t'lbUinf [wi* rieiuiiful double weralu Olka 
tribe etilargennvju* free. 2-k volij. Nu-AM 
J_Miato ft-liop, f.B'rhiir, Wl*. 

ROLLS Developed. Two ptofersfonai -tim- 
Irk wei..;til. enl.irgenirni*. H Nu Tone prints 
2-‘if. ifoririHfi Stoillu, Ft. tY*y ije. Ind.. ]b5 
Main. 

RADIO Flint Company, LaCroiBC, tYls- 
eaReln. Lad-! in photo Itril-hiiifr. klKht 
kijjmi ntr*d print- two cnlrrscmmli S-'k. 

TWu Reuullful nartraU ripe tPonph'le 
weight. inlaijiemeriU. elrht eugfaniewl litvep- 
fudi 1 prlnta ■- u .-D roll Sue, EloEimpk FIIjki 
S errlre, D ubuque, Iowa. 

BOLLS Dwetoped— TVo new DciullLono 
liiwhtwilr (irufeislonnl enlirirrniraD, S jjuar- 
antefc] fadele** BeiUlttane prlrilr. 25r. 
Giant Snflp*bfltD ihf., 967 A, Urem Bay, 

FOH Ttic discriminating amateur — mil de- 
i Hoped nrtd carefully printed 25e, repripu 
: WupcriCr worfcnianshlp, iame day ierv- 

lif, ParaiuOuht C.‘o,, 327 El 92nd Stfeet. 
New Ynr*. 

IMMEDIATE Ketvlrcl Nu cklayl Rihll 
dc-v eloped, carefully nrlnceil and Inn hrautri 
ful 5x7 dauhlti weight p.rafcatlopal eiLlarge- 
nkntB or one timed enlarge me i it ut si- re- 
prlltts— all fur 25c coin. The expert 'v choke, 
Reprints ih 1 each. The Photo Mill, Dai 
II2I.I-I2, Mlithfi9gjj.fi, Mltai, 

ROLL Developed, with 1*i prEui* and EWip 
professional enlarge likcnts EUtc. Hit reprlnH 
J 1 ! ltd. M rep rin Li and 2 enluTgettKntSI 3flV. 

I kfiendBlile, ItiverGritve. HJIiwIa 

HAND Cof-oml enJarmoiriil with e-hcEi roll 
■2‘r. 4lt nprSnss 5iJc, CpIcjte niph . [tunniiia 
Slarlon, Chtcag o. 

PROFESSIONAL Qilullty vervlcr Rails 
developed. S prints and 2 enlargements Lt 5c. 
"J‘he Filin Capital Servlet, I toy 3CI, Rt> hot- 
t er, N. T. • 

BOOKS Covering bundreiU nf iUbj«t(, 
Bin ealalog fur 3c postage. FopuLir- Me"han- 
Irs Press, RuUiU (C37J. 2tk h. Ctnlarlo Ht., 

rhti'jiio. 

IDt'AL Finishing. Your roil develctped 
nnd printed 25c- Snapshot folder and cnlargc- 
liicnt tOUpOfl willi each artier- Heal Fhatu 
Servjee. Rax jgdfi. Catersart, N^J 

Ql'K'KER Sfirkr, iparU Lag double- clear 
never fade prints. Roll developed, two prlntt 
raeti tujrtllvb. eftlirscment founam 2V. YV 3 1- 
tird J s, Btl :)'dj*A, CUvBiim Halg hti. Ohio . 

ROLL Devs toped. 2 nrint.c cj-v-I i negative. 
25r . Re print s 2c. Pholoalm p, flgrloti, ritah, 

FILMS rtnvcloped and printed , alia two 
douhle weight nnEar?eirmila 25r. 8 reprints 
and one enl arCh-men t 2.5c, Ftvbtoarl Shop, 
Dpi 3405 P. St. Paul, M] n ne* ma. 

ROLL Developed, two prLnti eaeb, iwo 
fnlarKcnsent eouponi 23c. Summer i' studio, 
1'itknlvllle. Mo. _ 

TWO Gloii? eniariemepli, i colored, with 
roll 2 s -r. A ihor rirryke. Hi Joliet, 111. 

FINER Flnl-htnc. RtvlU developed and 
printed, with one catorad onJargciiinnt. nr 
l wo nrtife -i-ional cnlargeuienia. All for 23c 
[i’0lti>, Elmpilrk. nnl lun n 51 y hnnwn. JTncn- 
nine superior sfUaJUj, Moert rhoto Service, 
La rra..vi:e. W|). 

ROLLS Developed. Two beautiful double- 
weight profession*! nilirrtiBcnli ami 8 
iT'i*ran!rri] Never Fado Terfrot Tom 1 nrints, 
25c loin, Hays- FhaEo Service, LaCrosse, 
vviMonjio. 
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popular mechanics advertising section 



ROLL Developed aud B h^utlf^l Vffox 
glOFAy prints 23c coin or stunpj. lleiirJrHs 
3c Cacti. FoloprJnt 8+fi let, Bui U, ll-uktl- 
ufce, Virginia 

2 1 -HOUR Script, roll Fll machine devel- 
oped and jour thulrt (1? 3 Flnerfoigs am! 
2 [irofts-sloni.! hroniLdt rnTariruKulf; 171 fo 
guaranteed Vl-Ich FlnerfoEOi ar (3- S FilWf- 
fulcH ljI(.( one beautiful colored tin atl> en- 
largciurnt. □'] for £~n: coin. Oidn by num- 
ber. Flnerfatos, Box El-iOB. JlInne-iipallHj 
SfJtm- 



CAMERA 5 . PHOTO SUPPLIES 



FREE! .lue!: out' Rig nriv, llliPtfoLed 
nlilvr of hatlonaHy idvrnlsut rami 1 !-^ ami 
I iJti.-c r : l|i J i E l^ *upp]le+ by M,irk-. & Fuller I In 
the heart i.r the |i!mfo.:ra|i|>ir Industry almc 
LNhfu. Jicul about (iilri liberal trade-in nt- 
lowiilce mn yo-tir prcr-enL camera. Semi For El 
today. Mn-iks & Fuller, tnc., Dipl, FAT-11, 
Rtifhe^lef, Nfvr Tnrk. l~. H, A 

BASS 1 5 the rpiii'-r.L rtotn mad 3 of the world. 
Savt-i jaiq nwijncy urt (hr h E ifh e? t - grille earn-' 

era-*, (tiH- 51 raiutM camera F : J 2.5 lent. t'oMi- 
nur -huiler. only fttf.'rih Vnf inlander ;tren.!ii- 
2 1 eli" ■ I r-^mv l" rt 1 1 ■ I <■ miniature tains lit V. P, or 
h F'l.U Ana-tiginat. mi I v 124.7-5. 

VaijtlliniliT Superb jirflrt. I win Len-. Shorn r 
F :;;.1 Amutlgiuat, only 8-1 "..jft. Hrillfnnl 

Reflex F:7.7 lent. A knwkwil at 17, 3b. The 
famous Argus f undid camera, F:l -Tien-, tm-h 
paid SI 2 . Tip. The ■lairr :ua! a Few frOtii tho 
hundreds of I Lein- from tint lafo-it an. I great - 
e-it El»>-. Rarm Ingram S‘n. SHI., Write for 
y*ur fftpy or order Mir' r fmirt tin- ad. Money - 
bark auarinEea. Depurlinenl A-tl, Ftts t'tiQ’ 
era Fciniinm; I TH West Midlein SirveL, 
Chtraim. 

MAKE Muncy in phrttog ruphy. Lfnttl 
'int'hly at home, Spare or full time, l:t.y 
plan. Previous experience unnecessary. 
Oaniinan school education sufficient. Write 
for Cull Informal Lon and requirements. Ain-et- 
irsn School of FhofoBraphy, 3601 MichlgatL 
Arrnlip. Pfpt, 3451, L’hkafifl, 

CAMERAS tiuE ri 1 1 le i . PreH |Ll::.-.lriiL- 
ed catalog listing Cirrylhlnv phplOjrtJiihie^ 
si III and marls curisns, films , 1 fuses.— at 
Itiinmihu} Bfliinjis Hiltidttdi *r lm fral 
new and U;rd, All gin* ran teed, We tube 
Four olil e;iriiiera or eqciipinent In trade, 
Write now Tor jrour free r-ojiy of our neweji 
snnnrj- saying halSain. tNliolt-^jU^I Out! LUfl' 
Hei I iMlilfon. f Curry ! Central Camera Co. 
I Plwrtojraplile Headquarter* ntnee I SS?9 1 * 259 
So. Wihajh, Dept, M-K, Chicago. 

M IMP AM Klntafte cate, holdi m, SStntd 
mils, #n. bd value- 81.75 anti thl-t ad, Mlro- 
ter (tail RoutTawmiM. kt, Lanljt, Mo. 

PHOTO Enlttgrr, An Coin alii. 3 F>. p 1 , Free 
•• Ip- nl ar, Iikal-N, 123 Kiisi 2'ilr Street. Sw 
Vnrlt, 

CAN |>TP CuntTR with ea-3f. SI. 00 po.itstalrt. 
Th<- lfuhliy Mhn. Jjjfgf g OrL, Iom u, 

MaKH PMainnlty a nfodltable habhy, 
The Photos ranhle Plre.k tells hmr Send 10 c 
for sample lo I.Ltulen Street. Brook ■ 

Ijti. Xew Yurt, 

MAKE Money sell Inn siupihatl, Coln- 
p'rle Inttruelluni, lSOi| markets, U!r, Fhorq 
Nfarkeis. HIj-T' Eian-s Bids., Wa«hEngton, 
t P, C 

(1ET InFkle! Fire Unes: Para Me CatiEi ; 
eourU PhatOKfapliefa I'hij Canl (Elkr ri 1 - 
forltrsl 2:<f tarh, EmEry ^etrlffi. AdaiO Mt.. 
PLllstlel l. Maea, 



niSCOrKT On Him a. Write Para- 
iiloiih; Pturla Plrlalan. 327 E. 02n-J Si.. 
New Tort 

HATE Vno ft raruera? Send fort eenta fof 
recent nunnheT ftlJ F ll *ff Irtastminei ihowlnji 
lion- to miLe heller nhrture.: ;iistt earn raoncy, 
American Photography, lid Catuere ilduse. 
ElnHnn, 17. ISluifi. 



TNCPME Ffoirt your ramer* Irtsltml or e*- 
pmse Lnw eosl home Ipurse te-urhes ynu to 
tusilip photegranh* for magaEJne.!. hew. 3 nifierA. 
■di c reisers ■ 'freinendous demand. Earn good 
meriey Mherevip you lire. Free brook, llnl- 
ier*jl fhalacriphari. Dept. Itll. Id Weat 
SSriJ Si. t Nats York. 

MAKE Money with jwur nirnm T?aw 
tKKjfc lells hen. Id psge.c riDr. Popular Me- 
diinlcr Treis, Stbli K. UntH,rtft China go 



MOTION PICTURES AMD SOUND 

equipment 



CLEARANCE Sale— knmt, IHnmin listings. 
Cine. 151 Bread Way. Pafor^on. S'. ,T. 



A SnrARE Df-hI Jn Iflinm nCan imd sup- 
P Ilt-i, nnv and used. Renfols ami (KChartECI 
in roma lines. l,l*t free. Bald M puma la En- 
ehsnee, Sninep-j, Cenn. 



CRNTUAL'S Free, new, msMS-Mtlng 
ImiEiln bonk eipialns liKst movie dtiel- 
□puiflrtts, oFT era m unci' -aatlpg hirFalti^ Ln 
riiuirtai, lenses, urujer-fors, flluis. Used; 
enutpuient taken In trade, Write for free 
ropy. Cealral Camera ContPany. (Phots- 
uraplile Heailr^uarfory ainr* IBWl. JU 1 U So, 

WuhaaP, Dept. ‘IX- K. Qilfa gs. 

i ii.Mll EXCEL Malar driven pmier'tfir. 
Id'll -ft- reul, Jlt.EiT, S >nd Sfliant. Pnp-Ey*. 
Betty Hoop, "Our Gang" cdnrvPdleE and 
hi h<T 5 > Ik 1 stamp fur ■ :i t ii lo lt< i c Excel IIpiilb 

A I * it J r •■ . r! 2 2 Mad I -on, 'E'lilc-do. 

LOW Rate Sum, -Uluvni. renEnl, taLe li- 
brary. Film; shipped anywhere. It Rent. SOF 
niulnmcnt. Free Hit j. Xollnnal Cinema 
,-tiTv|'- i- . :'i IV i- q jjlth Sorr el. New Vurk 

"THE M'sir id's oeeafoit ifo-ssbin i'igy, r< 
jilmm. Seirn reeli. Smiml nr; ] illalagiLe nr 
silent. Superior rh;ifi OberamEnemau ploy. 
Write Hemenway Film <'p., Chun-h. St., llaa- 
Inn. Mass., 

CI.E.UtANCE ftiurrt 3 Ullrtgt, 

CLtir, 1 ,'j] ilnui]wa y. I'ttfrtWl. S, J. 

l! A Ittr A INK ! tirnm- t^anm. Literature free. 
FTlder. Dept B-M. Chelsea, IkaachU HttL 

S-lSMTif. TITLES. U Word. Catatogne. 
cmettHw, l: 4 o dark > an. rharEeiton.. IVent 
VlrglrLia. 

FILMS— fl- 1 6 MM. List lOe. Bprirtg FllirU, 

Wea t bn ro. M ast. 

BARGAINS. Short b. feaCures. 
EEiita. FMi Jv. :in Franklin St., 3 -l oan, X, Y. 

us MM. MOVIE TUltt to urdar- 1 « per 
word. Wnir, 6 H 5 H JSIony lilartd Asenuc, Chl- 

rs go. 

ldMlf. FILMS For f-^le. repif. fSc-haojfe. 
Barcalis^ In enuEprneiiL Fyee ratslnfftie I with 
sample dim Id^, ) Parkway Eifhange, UM 0 
Fni-terri ]'*rkway. Hn.inkl y.ti. N ew 1 nr k . 

TALKIE Sptfi’ialr rented, told. ProJwforS- 
3 1 i n i ' ' oil, 1 27 > S ^utli }in taiEu nv, I foyrm i IV 

JTRT Released] ftiPEn-ilram Aims Hepald 
Tui k. Clurahrlte Cow, AVestcnns. Tnnati. 
earned! e; . festyre^. Special Smin 111 ! lint 
hoard roT t"n.li'ei i' 3 merj| S ;7 7 j. Free file 
Ioiej, ITvIlymnoij Ctne Film hlrtriliultri, 
llepl. C. 1 131-^3 No. Highland Aim., E tolly - 

■gnd^Ci llf - 

’ SMM-lfiMM Ml'tVIi: Camera i IB . 9 ?!. Flint 
5 ^e lip. Frefr elrealar. By tom. Dept. C, 

Park RMea, III. 

IH'IVllV Poundrtlm ntnJwinf. sinpllfler 
s-rieaker. eomptefo 8 lkS 'f 11 : Lelna camera "O'' 
F 2 Mod: ItCA uuntAlin Id mm proJeHsr 
S 19 K; Vlefor inunilllLtii. cmDrtJrte mitflr 
51 lit. Ill; Fill no Nn. 75 i amera *‘lf. Hi: pro- 
fosslrmul Eye mo with 1 Jensen 5 : LIP; Fine 
Kodak s pcEa I ¥-27 5 ; 1 (141 Cl Lnimn eacnera 
111 in ;| bk tflth pn.ri.-f-ti Jnu ; Ktriiak S<nm ram- 
era pmi» J i’tiir f^ot li ftfi-S"; Newsreel lflnnn 
autonutlc $ 12 . 19 ; Honnel alkie eonvarler 19.95 
Muupletc] roronallon. lflWdeJibuTa dlsaifor 
movies: Bmin. 9 ‘i 1 ft. 3 ri -I lent, aoumiEje. 
wjundflEin. Antedi’l'J t 4 rsp. 1 t him library. 
RentaU sent (mywhere. Bar^ alngrajn ; new, 
iisait pqnlpinent. Trades aei'ented, bon girt, 
Mogul] "if, iaii-,T T tn^t on Rtnil. New Turk, 
RKAIJ-Y. Elarpalnsratn 2 -H 1 of Cine ralur; 
S-hrewd buyer-;, ctnd for yotir ro:iy. Unquet- 
l tunable fio-iJliv of naerehahdlBe sntd on rnon^y 
hark basis. Slewarl ■ M'arner Phimi. t unie™ 
?-,Ti lens Sis. fin, Kfi'-iHuae 14 mm ^iitlng- 
rlrlTim :t ,,5 lens Tin.r.ii. JifKlasrope MniSel A 
PfojceEor motor-dr Iren . 7 if.i , I 'ra-r! fcaliy 
new Vli-lor 24 A unund on fllm nrojertnr. 7 f,n 
li btt, f -525 90 ralile 8273 ., Pu Write tu thrt 
''Camera CrtwittHfls ef th? World," Rasa 
Calrteta ffoiiifianj, 179 Wal Utelion Htreel. 
[lenaTiinepl A. Chlrag n. 

LEARN Mnilnn picture theatre hujineFS. 
ITnree- Htudy iralnEng; maniCehieiit. Rdterils- 
tno;, pTOjeeHqn- Free cgtabig. Theutfo In- 
itlUrtt, l^lin i rg, S '. Y a 

1901 BARGAINS, Flints, ramerii. pro- 
jr-rj i~,r lUn r I: t 5 | t-~ jg i, e 17 (li, New Vnrk. 

TALKING Films. 3 nfo fir rent. Reasan- 

ahie. lkif ini, V treinfo. Ill mail- 

3.55131 TALKfKR—Slwrli Tte, ftaiorrs 
S 7 . 7 i<J. Shernrttl Film Kyrhankt, ftl'M Or- 
f’banj Gtrur, Cl&hflanii, t'thla. 

1-95131 CAMERAS, Ffoitfiisrs. ft]] make* 
arul r i! iv h- 1 e, new- end used. Mb discounts , 
trade* fur-rented, ftlmi fpr rent, sale and ox- 
rl^nse. Ftee iUl -1 r.iC i-iI eatalag with ;nmr'lo 
dim Uif. Garden Exchinga, 317 15 ", 30 th St., 

New Vm rk. 

M-MAf-ft EOF 1 PM EXT. Real bargains' 
railing. G. Tsvlnr. Rt-l&tL earning. N. Y. 

MOVIE Titles or S ar 14 mm Him. 2 c per 
wrtnl Tht-c are dinrp. prlnled tlllea. pra- 

fejslflnally mmle 3 IlnlmUiti OTfler 8 l,ft 9 . 

Ciurniit grrsTre. tVr*ienl Snrlnit*. Ill, 

COItONATIOX IGnim. Ami Sinni. model 
7 Sr up. Popular star? ] 9 r up. Free bargain 
lists . Home Movies, Box 32 , Easton, rearm- 



2 'c FOR Pavtoge ami hgndllnc hrlngy 
free 3 art end title,;, urn pie eM>y b|g il 2 
isa.te HfWEip ^lavle^ Mngj?.lne, Hits rtninj- 
jftinm crmieraf. prajpcloj.f, JUurs. etc. Eforiltr 
illi Norik tlinlinr, HoUmw nl. Ca tl forn I ■ , 
!Sj 33 M. FILMS Ifonted, 5 De weekly. Llati 
3 e. HotTuian Film Htnlri. 27 Broad. Al- 

banj, N. Y. 

1 3 55 1 TO 2 5 r 7 - Dlscounl on still ar modi 
cameras. FreL 1 - circular. Faraiaount Co. + 
327 E. 92 nd Street. New York City. 



RADIOS, SUPPLIES. INSTRUCTION 



PLANS is niican'p rertifd rrvBtal $di; 
ropy "Railio Workbenfh" ' — iL 5 f, LltH)tct 4 ria, 

151 -P Liberty, S in Fra lyl ira. 

ro fa mi Far Galena, radio rrystals H 
dln ir-. T jJfoTjo nAj |fr;M< tn. Situ ili [ -grollna. 

11 AD It] Engineer Lng, hruadiriaini', atit- 
Mmn 4 niJ police raill?. ierilelnK, W*Flne end 
Mari? lelejrraphy t ought thaajughly, Ail fi- 
lu’ii-i'.i low. Catalog free. Dodge'g In-Elrntc, 
An-ei St.. Vslujralro. Did. 



MUSIC AND MUSICAL INSTRUMENTS 



LEARN ’'SwEng" pltnn playing. New 
3oif-laBtrurtlan book. DenL-riptive folder tent 
fu'c Axel Chtl -loimeti, 751 K Lmba I L Hall, 
Chicago. III. 

PLAY Dull nr dUlfkly,. Faaelmnina nt"W 
system only 5Fh», Gtisraittwi Century sm- 
ii 1 1 >-, , Sir: sou th i fak ] fo ik, Dak rark, i] l itu>L 
5 IF Sic Arrangi'it fnr f-ongnoemi; onrhea- 
irH. Aihlmbl Frank Wildt, Linraslrr. Pmn- 
FTlrnn ifl, 

POEMS Wanted, B'dflr guaranteed. w« 
tmblLh. <5rea.[ Ea>tern^TtnMiigg la n r 51alne. 

Ml' SIC I'alnaow! to your words. Pong: 
i - li l ■ I ] \ ti i- l Itmkhald Brlrher. Chathain, New 

JerMf, 3 o y*grj rjiyrth whuIiI. 

LEARN llirtijo, gulrar, ete. , Iry ea^y meth- 
orl Details fre-e. Neil Duygan, Mtdiiletmxr, 

llaii. 

ciiSliMistits-lAitiCTSTS, Soiiira ir- 

tanged, uvtmJ. or pie toil Leg, Mriiiepi or ftnUi-d 
by arranger of "Cherry Rlwnom Lane," 
"f 'grolipa Monn. M ''Trea^unt hM," "Ifov- 
Jng iVondrrful Time." isbeny otheri. Send 
for details. Harold Toiler, IfilSVPl Broail- 

I'rav. New 5' ork. _ _ 

L Title Will TEKhi CuniHwcnt Gel rn- 
ulne lift r- fifty partner to work with. 'Ttil- 
labor;itnr," Solrg !■]£. 72 f Vnngr 3t . Toron- 

to. Canula. 

hrlSft: l^jm tu pliv rtlifr-kly. SI. Oh. 

Fair elfw 31usk. Houiton. Tetta, 

T r AMSTF 1 Free booklet deaerlhea pieth- 
ml IninrOvliu: Tour [vrhnloue, amjraey. light 
reading. uemoi-Seing rtrlle EfonL, 122-11. 
llmadwell S.ruilloi, Bepclil Uldg.i Lbs Art- 

J^e l^ _ .. . 

31 1.VG WRITERS — Get "Hi* Me Farti" and 
rrmarkabk special offer. Son^w r Li en I rust I- 
tule, I trpfldflray. New 3'nrk. 

3 OXG WRITERS Pritfe-tyiuiigl ,r -rrirp In- 
refllgate- Edw, Madden, 1917 Haafunb. 
Wyrfleit^e, X, 3'. 

SONGWRITEILS; Fii- be it affur anil im- 
medlate ronilderatlan send your ^angnuetu ta- 
il ay to si united sang service, H!2 Great 

Northern RJdg_.._ChlegBO. 

15ffJ Money In rmoilar inusle. Details free. 
National \iu*ie [H sit tbu tors. Garhetd IHdg,, 
Sam Fra nj lsto. 

HONG I'oel-, .50-59 plan. InsEnirilnn hook 

five. So ng Rureju. Rtle iti. Indiana. 

80NG WRITERS: Pend for fre.- Kliy,n[i,g 
Dir lionary and ifriter^' Gulile il.Ml| I'ud- 
H-herii . 927 S l mlLo Rldg., I 'urllftnd. fiTt. 

SONGS Fubllfhed, arranged jind cihji- 
[ifikOi], Raya It y fni¥ii West Coa-t 31 unde 
foilllOIr* L'b;rtpanv. 9 12 Market Sirvet, 
Sag Fnim v hi> 0 . Call forril a, 

SONG lVrlten. Rend for our " Publl ihtmt 
Affrretneol and y5 Trancing Plan. 1 * MrKtnley 
\UpA\r Puhlfolieft 501 E, 53th Ct. , Chicago, 

PIANO Ini emruitnd by malt la *o 
leaom, Eriklue Stislia;, HHI Kagt lUh St,, 
Oakland. Calif. 

WANTED I Lrrfos, mrlodlrs for ipngi, 
■iVe arra-nge. pubifoti. irE], Superior Song 
Si in | Ins, ra-fiMo, N. J. _ 

SGXG Poems we nted-^Home. fore, pprred, 
any subject. Send best poem today for offer, 

RlrhHrd B ro t. , H Worn Bldg. , Chic ago. 

VUILINH — llafullsmitf. Beit L |nrc S|r.^1 
Ivarlui d*yj. I Curious don't Eiolher. | John 
LfIiId, 3an Pedni. pal. 

Mt'STC Cflrniwted lb word*. Wondnrfiil 
nrfnin^Hlon, Unorg. B tjl; Oi ti kbih . Wh. 

WRITE Sww, BEf money and reputa- 
tion. Write for Information. J. Gordon 
Pub. Co., 291 N, Hojne Are., Chlcaro. 
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BUSINESS OPPORTUNITIES 



MAKE BhuIUdI [‘oncrcle pottery without 
ibrtuLrU. Color concrete *UrF*re with chemical 
solutions. Samp If IPe, Hilljmml C™ml- 

rrnft . Wnnderlami , Hoi I ywood , Call!. 

KTAHT Your awn business, New pvnilt- 
able Held. Men. nr women. Semi postcard rrsr 
free dculls. L & A Publishing Co,, 321 

North rente i*. l-tiiMi iiiln glon. 111. „ 

SMALL Invent loni wanted r^- manufactur- 
ers. I ' Lt help Feu sell your infant Ion. Stan- 
ley Hull, M-7H2D bur ltd .UraiK 1 , Cleveland. 

Obta- 

FOR MUL A S — Kail aeUUlE product s. 0 uit- 
antced, Laboratory tested. Lowest prices. 

XLnJt aleijf free. Kcmlpfl, ftiiH. Parti Ridge, 111. 

WHKRlf Tu 1 1 uv almost anything nianU' 
tailored In U. R. 2 jr coin. Murray, Hex 

.I HI, Alien Iren. fs. D._ 

SELL Fried plea (O rroron. For- 

mula In del a 11 (L H im 2131 . A mar 1 Up. Tti. 
HELL Eertdd, new plant fertiliser, S5C, 

Pinqulit Co., PtinrtW. Iw. w! 

WANTED — Inventioni. ideal, mniat stamp- 
ingfl. inanufarturlng. consider anything prof- 
it able. Fralicr. ItSGT Walnut, Kailas City. 

MO. 

SsTAllT Little business nnvwhcrc Make 
money. No canvass ins . Dunn. M 71. 
Innla, Mlchlilft. 

HIGNK. Name pliti 1 *, mottoes easily made. 
Sampluj, instrucLlena 10c, Clark, Etlvmil 

ClOr, Fa, 

[N V K\T()RS — Small Idea,-, may have SiTge 
commercial mn:iJ.ibiLit]ej:. Write il* fur free 
hook. "I'atent tlulJf for 4 III- Inventor" and 
"iLwrard of Invent lor." form. Delays- are dan- 
gerous Jn patent millen. Free infer mat ton 
on how tn prore-o-d. Clarence A O'Brien A 
Hyman Berman, 592 Adams Building, Wash- 
ington, I>. C . 

FT'RLlHH A iniagailne nf your own. Start 
a moil order butlnesf on small capital. In- 
StrSICtion.J and a+SEiaisl-O or mngaMpi: I Or (COlOt. 
DLrksnp Bureau. 2221 Mahon St.. Fliliburgh. 

Peruia. 

SUM) STARTS " Chain" of chew W cum 
.and confection vending machine-i. Meanly ■ iir-S^ 
income. Details free. Rabbins Co., 1H1P 
DcKalb Ave, . Ilr TO& bfl. Snr Tcrk. 

" DFl'tllt TINTJ'IES. l.lr-n-. idaris. i^rets' 

Book otic. Kuliati, Ho* Aim, Mutan City. 
Wash In gton. 

HAVE A fine builneii-proroaslon. Quickly 
become a collation « xpret. Very pnMItiblf, 
Free details, Cole Associate!). SyrarpiO, New 

Turk. 

ELmUvS. Chis-.'k full (if ifloncT making Ideas, 
formulae plans. Information, Free literature, 
Sealwt ^alcs, lilt St. Lawrence Are., Brocax, 

New Teirh. _ 

WHY Nat be your own t«i*- f Operate col- 
lection agency by ma II ilS borne. Clrculir 
free. HanE Publishing Herr Ice, 51 fi Federal, 

i'EUsbprKh, Fft. 

DROFITARLE Opportunities- Operating 
mailorder! Local r llcnne buylneeiE Write. 

HfrvjH'f Malls. tlritnJ Marais. M kb. 

YU Ll 'LL Lika niillverlng M Ltrors. auto- 
parta, reflector*. 'Making chipped glass aliens. 
Write. Si^rLr.klc. Plater, 12'. MuTifui. Ind. 

HOW And where to obtain capital' fitlly 
ar plained, free parlirularii. Star Hervtc-a, 

Wariakoneta, Ohlfl, 

I Made Over *5fii,t)De, 'started with 
|I.D0. You hove the same opportunity, I 
will show you how It was clone. Details 
for itanifi. rerla, Rim 53, East Rarlmster, 

K* Y., 

ICO Mo F IT RLE Mfl,[l order wA local 
pUns, Ollbgtt Supply, 1107 Broadway. New 
York. 

HOLLARS ■ B Y* 41 A I L 1 ft l v. L-i --- "V Ju 
jPual dd HHHttnlhs dlfT^lhit" — 4'svrl Honest I 
Safe! tlDDfl word folio — "A Paying vs. a 
I'laylPfl Mall Bu^Jneis" — 3e, Dr. Swearingen, 
Rtallon “a,' J Lm AngelfS, California. 

Hk-’iln Id - 1 n r i 1 ciiTc-rs itulustrloits ricopie 
Wtindctrul oppcii't Unity. Cornplet-B course (2.1)0, 
New aalesi likiiK. Folder free. International 
Research Bureau, lS.jil Soutb Shennnn. Hcn- 

*~Cr. Col or a i' to , 

KEY Taji., and djSU eoltur pletev. Amer- 
ica 'i tlncst. 2rve coin, keiaitlgntl pholoicraph 
free. Satisfaction or moneyback. J. 11, irw|«.. 

P. Q. Box BBS. Pari smooth. Va. 

POSTAL BfInSj Mail Order De-aler’a mag- 
ar.tne. Sunflower 41a tiers, 12112 Matbuwson, 

Wi'~hHa. Kaiuas. 

MAXliFACTUHE Put tab pad's, BlA prof- 
it a. Instruct puss 2'* centa, f lutlford ^pecLul- 

tlcs. Aurora . Nchr. 

MARI'] Aitifirii! inn ride, nlo?sy tiles, un- 
canjiy. TabLetons, tiLnjut", flwn. wheUtunea, 
novelitfs. Hard.. Hreprwf, itsexisetsd vo, ht- 
ment sccrols. Brilliant tile end Huuttl rubber 
aaniplea ]ic. John A. Piyn , M,j tDaotle VL.-ta 
Avenue, Los Angel r;. Catlf. 



FBED-SatiiPle bin mpniyinakers. No 
fiflyiaslBitr Ht*mp appreciated, Chi r- Craft 

I n ilp sir lies , .11.7 M It huff . Colmitbus. Ohio. 

HHr Paying business al home. W UOHIF 
lnjt. Fjbo partitulatii. "Kerfblih," Ashley. 

Pa. 

RAJ H E t;iu.nt uiiLshrcwnii ! W r c buy I ^turt 
rc]|ar. sbciL Book. plctuTCF f rrt. United, 

Lincol n Avf-. Dept- t'htcapo. _ 

aTOP Sitneatlng — Start crowlntfl ! AVbrk 
mornings home — ilrlve to rountry— 1 "jridfir#' 1 
■ — afCernoOhs ! I Ilnuiual "plans, lf No can- 
vaBHlPRl Prepare for surprise! Follo-A. 

Utattpn. “'D. 1 ' Angeles. . 

PROFITABLE" Mail uc local liirslncj ■ 

1 ti'pfn ts. Sample product, full details 250, 

Bi-ant y flltnv. Suh'oed. 1 1 IlnuR. 

FREE Booklet 10717 plana. Si 00 weekly 
spare or full time. Wyman, 012 Char lotto. 

Mishawaka . Itultana. _ 

"d-IK-1" House hulil niHOftilty, Evervbnrlj- 
huys t One ploco lut'tal. Homeinatk. Won- 
derful nvonoymH-lsflr. TSionsands iold KllroPe. 
Blueprtnt, pal tern Jl rnonov order. Batts fac- 
tion Ktmranleiedl JonckhnTO, 5- MelloiY Mir.. 

Ilrus^e l 2, tllelglumk 

Bid Pay. clipping nmnpalKTX t i hirst 1- 
■ate. 41c Arthur. Drawer 3]l$-5, But te . M ont. 

DO You warn money arul a business? Rend 
Of,i- for a crapy nr Folio W I ''Selected Notes 
mnd Formula* From the Handbook af n Muc 
(tessfui 'Miser', 1 ' Yon re re he in idclltlon 
other materia] of Interest and v-slite. W. I). 

RlrchfleEd. Ma yo, F I nr Ida, , 

KRl'lE! Our npc bunk deteribing many 
ififlney-iuaktni pin hi - M'rlte to Cnnllittnlal 
Men, Lee. 291 McLean Avenue, Yonkers, New 

rtttfc 

WE Rtart you Ln liU-ilncs*. furnish Lna nut- 
11 b and Instructions, operating ' Mp P . -R ]| y 
Candy FipUK? 1 ' Itoinr. Men and women, 
earn i2"j 0b up to fflD.Dl) Weekly, all ur s^nn- 
time, Hooklet free, W. III! Iyer Ra«id*Ee, 

toe.. Drawer d. Fast Orange. N. J. 

BUILD 1-nLir own business ---js nil or’ e -;UH- 
pltea. Apartmeni bouses, mills, hlff olflces. 
urbraoL — everywhere Lhcre use many people. 
Mifady* peDnancPt- AlE or part time. New 
likas and nrrnaratJons you control, Learn 
h<rw Tor dnlliir. Milton Manufacturing, Desk 

P, I U;tH B Idc . . P h lladc luhli j. 

FUN And profit MaktHB tie* 1 household spe- 
c|j[r.y nut of wood- SkLlt easily artiulretl. 
Fainting and preparing principal job. Melii 
from your home Gr work dsop. Big demand. 
We supply ilium. Tor making end for prufH- 
]ng. Staiup for eireular. Cruft Wcnlne Co,, 

12m Ce ntral. Atlrai. Mtsfc 

MAKE Munril Casting Imokemis, novel- 
tics,. SperUL beglnneri oITtrlpp set rubber 
npiliB, iMKlrurtlons, J5.H0. Colonial Art 

lTndu.fl s . Derry, New H ann isblTe. 

PROFIT ti'Kh mriv product,-. M,ike. sell, 
repeal-. AntlysH- Iteseareh. Btiaranleed for- 
mulas, HI k erst fata I rag free. Speetal ptIccf, 
leads. Hibson Laboratory, CheiuisD, 

ltl)-n J2 iSunnyBidB r _C hkan;p. 

CAN You drive ? Mike (Tfl up. weekly. 
No selling. Complete details 1 1 - HO, AliSi. 

_l(trifi T>rnl (cm. I 'levels nd,_ tthia. 

WORLD'S ChampiDn mail order i d an. 
Pays big anywhere Try IE. W'rite, Madiion. 

Slkt~ Burling, Chicgan, . 

1,1 tJT " 1 1 J Marble- -anyone ran make! Col- 
orful. glared! Moulded. Iprushed. sprayrd, 
Rubberlast tc moulds. CorraprasRiora tiorartng. 
Big nwney 111 tlie*e! Dai-tleulars free. Msr- 

lili.'hdrin H i- rili'e. K 'l.'.i Li irdrivtlle. IBLuoJ.-<. 

. OPERATE Chain world's IlittFl mPliey 
making vending machine. Rclis four Hurt- 
nets ‘jnrn timr- In'ianr jUfcesi! Snijll 
eaidl.ii I — profits I nuned lately. Nii i:uri(»]ty 

seekers. Penny King, 1233 Chouteau, 

BL IjcIj . 

* T AK1Q R AF1C— Bherthand ewe f-: mi 

Foldtldmim IQe. Slinriwti*. Rocky Hill. 
Conn, 

STOS'ET Making chances offered In the 
Key to BualnriH Opportunitle*. Free, 
F, Bplndler, McPherson. IduU, 

Mo. 

CANNED Oysters eon tain Eng valuable 
pearls, ]>etgll* stamp, Etgcph Eirooks. Ar- 
jtaitsaw'. vvi*. 

LEARN Msrliltltlnj: etvstil rCinCrnE ntlsed 
wllh water, sets solid in So mJnut**, Noe- 
Clties, yaril ornamenD. tables. Interior, es- 
ter bar decora t Iojis, Strictly waterproofed. 
RtalnprtKiT. l/carn umld making, liquid rub- 
ber, sets Mild any thl rkheea, ip Tour hour 1 , 
Free sainplei. CBurell I list I tuts. Ctneyllng. 
Mich, 

a NTE ! > — fiflo Journal lyt s. k Ivcii is t»g 

peopic. Su b:R a nt LaT earn Inga posslible. SpIu. 
2:jit North Clark. China up. 

manufacture Ten. fast seller* rrom 
Reuzyne Crystals. Sample 31c Ramps. 
Western Iteirnr LabovalprJes, ijftlS iJeni- 
son Ave. , Cleveland, 0, 



WHERE To buy at lowesl whole rale ptlce#. 
JitfoimalJon free. Yorejsa, DoX 4I-U13, Usy- 

(u>ne, X. j, . 

MOST Sensational money makers in .vrnra- 
New plans thut are hui ofT the Brel Siart 
in a Border! Home hMsIpps*! Sutc blk iwri«P 
niflltCri., 1’iirl LDilars free. Rico Service* 

Hci?[, lit, Bent 714, Ch arleston. W. Vr 

START Your mvn naon shop. Writs aboul 
our training school. Neon Clo-^lgn Mdliu- 

toarlnfi Co., Mmst Lake, Minn esota. 

WORK With plasties. Experimental kit 
with generous qacntlty of Material Si. 
UlSikli , Box HUt. ToLeiLo. Uhlra. 

REPRESENT New adjuslablo window 
fl.'Fti balance, Two hiillL&fi sold Sn Callftir- 
nlit. Iiiuikpriiie possibilities anywhere, Be- 
come factory representative in proieoied ter- 
ritory. Murt nave- building experience and 
T imS-li references. Invest Ln a Fiiall slock. 
Rig returns. P. O. Box 7li, West Branch, 

1^ .Ingelejc. CAtlf, 

MAKE Your own product-. Employ a^enD 
yauraelf. Toilet article-, soap, eilracts. We 
Tumlih everything, Vglunhlc hook free, 
Nat Luna I Sclent (He Laboralorlrs, 10,'ifl W 

Broad. Hic h mrand , , A T a , 

RAISE Needed UUslIMSi capital. We show 
you Ilow. Write fully. Enterprise Bureau. 

Syracuse. N^Y . ^ 

DELAWARE Charter*: Complete tcrvice 

SubinlUed form*. Chas, C. G infer, 
luf,. Wilmington. Delaware. 

(32. M I. I'HUQF How whs made nilH 
rncavtlF. 3.i?gM Hi jtc "Ex(rg Money " Maga- 
elnc, dime. Ijong InditilrieM, Elkhart, Inti. 

START Lit lie buFlneis anywhere. Every- 
thing furnished. No ci rivets (ng. Maywood. 

1'!if-03n Brngiiwav. N«* V ork, 

CASH Evnr week dipping grid preparing 
nows Bents fur publishers. Simple, fasci- 
riLdtng work. Eipefience unnsces j-ai-y. Stamp 
1 1 rings Information Division 5-1, National 
1‘rcjj, 2S-23 West ^Ixth, Loi Angeles. Cal- 
ifornia. 

■SCif KM ER.' - Monthly Mtaailrte, Alli- 
ance. Ohio, iiiiiils tiJuuips, Dps, Ideas, fur- 
niulas — big winraera — (14.00b Ira (2",0U1I re- 
porred. 39th year] (1.00. Special: Trial iBi 

mon ths only 90c . 

JfANUFACTURE Newest profit -making 
anri'laltlirs from guaranteed formula*, trade 
serrelS. analyses. Complete rltemlrat *enr- 
]ep. Cbargcv inoir rca^jnetde. Interesting 
I ItfnUure free I Jllllcr, Manufacturers' Chciu- 
1st, Tann ai. F lor Id a. 

INVENTION Finance Magazine. flD-Q 
Wall Street. New York. Year subscription 
Gbc entered upon promise to pay on receipt 

of drat copy. 

SUl-TEED With your product >. Make- -ell 
them. Formulas Processes. Accurate an- 
alyses, Cull log free, B. TEtailj Company, 

Washington, D. C. 

FLA ST EX Juditstriea offer laduslrlous mm 
ora rapport unity tra start .i builnc** nf tlirlr 
own. manufacturing art cnoiL noveltlea and 
utlLity products In Piastex mid )n^rl»|r: init- 
ial ton. !4c niiterlal makes regular LOr store 
seller*. Rubber moulds furnished for *pi'Ci! 
iprciiturtlnn. Small Investment tiring* big re- 
tU IP*- Klttce t tic crash, low priced goods nrc 
needed and tills line metis the demand. In- 
teresting braofcteL in Bill'd free, P3a;.(r x In- 
dustries, DepL A, 1 0(5 lYashlngton Avenue. 

New York. 

SELL By mall. Book*, noretiies. JSnr- 
TSSg pr^Hta ! Part leu 3arn free. B. El few, 
12S North We|];, rhic aan . 

CHARTERS: DelHwire: best, clica p r M ; 

Tice faTma. Cralranjal Charter Cu., Wllming- 

tari. Pel. 

1 3 ii J'l'Olt \ , Cri ru'lte, ntntltrbp, iwlihi 
r h If), -.ailed nut machine*. Long Kakln-, 

Fum HIrIi SI,, Springfield. Ohio. 

ARTIFICIAL Marble sanitary floor l tie, In- 
si ructions covering WChiJ or ccmont flurarlng 
VI- Inch I hick, llrtptijof. all coliirp, low cost, 
ornamental casting, concrete, plaster, papier- 
niache, garden furniture, statuary . flexible 
molds. niTtlculari rroe, Chris Mahler. 

1- Ilnwnt. N. Y. 

FREE Booklet describe* 107 plan* for mak- 
ing ('20-(]<10 weekly. In home or office, bu^i- 
ncsi of your own. little Cn., 21 S Grand 31,. 
New York. 

MAIL Order business- i; your opportuntly, 
Manv In- gan small, nww earn Thou '■amis 
yearly. No isetsonpi p^iuct, pinupdics- op- 
l^rtunjlies. Have hid over 50 years experi- 
ence: wjt] help you succeed, Herid 3‘w for 
valuable booklet*, none free, j! , Brenlser, 

2 - .7 ]>ri n e hi 2L;r. TBillaiietiihiA, 

1 WANT Tn iend you proof of the wran- 
dwful pulling power or Popular Mechanln 
^IcKacdnc's ClasaiDod pages. What's your 
pruposilEen? Wrlto me today, F, IV. .lohn- 
■ r.pi, ^Tapnger Classified Advertising, £00 E, 
OntATlv St-, Chicago. ILL 
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MONEYMAKING OPPORTUNITIES 



PftfJTOnnAFHY For pl?a«ilrr I ntoftt. 

Prepare for- profitable huMne** or fo actnailng 
hobby at home, exper L*n.r-i‘ unnv - 

ciiirr> Common &rhool education -.ufflrienl, 
Write for In Format inn nn.l rMiulremcnfo 
Anirrtnii ISrhnol of Photography. Stliil Mhii- 

Ui rt Aft., P flil S I4- 1\ Cliirago. 

[MpCIHTED Wall’ hrmaSilan, Prof! table 

homo huMnC'S. Complete (1, Slirli-o, radi- 
um. WEirons In. _ 

A \] 4 T ITU Carl oo'ri Krs— Win f 2r>. i m. N . . 
drawing ability H^ca^ary i □ win. 2(1 ;tL^. - 
ln all. Rush namo nn pnatcBid for Valuable 
tips on “Um 10 Mika Haney With Simple 
Cartoon;,’' cadi prize entry blank and mile 
Send Tin money* Cartoonisl*' Esrha uge, 

llent. C-JJS-B. plea sant Hill . Ohio. 

AFTERNOONS Frrel Work morn Inns 
haute — dr live to tDuhltj 1 — "MQ' le*"— after j 
laooni! No conva i-dng l Prepare for -urprS-c’ 

Ki-.: In- It. S| a i fo w * 1 1 ■ " I ' i- An;' vl< - _ 

JIONFr Y MA JC t Sf! . Profit ahlr. home work, 
(pate tltoe work oiler;. Write to Jar. Katz. 

N, Kimb all . Chi cago. 

START Him Lamifn rent Itu* I ■■ i- 1 n.- - - It:: 

formula Cfl tains -kl- Kendra. 19il. Farit Ridge. 



LIKE To dra**? Earn up to S::1 week, 
ipare lime, copying carl nans for advertiser*. 

A<l-Wen AM. Ariylt. Wia . 

hi Allis’ Money mulling circular*. Proposl- 
limn it) cejds, Lsipsur, H- 1'lne. St, Louts, 

IfB. 

ROOKS Covering hundreds of *ubJ«Tv. 
tl Ip r fi i iiVi r for 3r pint hep. Popular MHimu 
Ira Pre;;. Room I C'f', E. Ontario St,. 

Chic a go. _ 

SnUt PpofttahLe husim---. l.nrrd Riiar- 
:mteei[ formulas. Expert fpsenh-h. analyst!*. 
Write for Information. Industrial Intitule. 
Hoi .lltiiii- tz. AUU e. Miirt S tation, ChlfjrO- 
Hit; Profit, make homemade wishes, Any- 
body, anywhere, Rwlne- >nJ proven selling 
methods f t i)U. The Tandy Jar. Hoy in I. 

fojr*ieanp. Ttm. 

ANALYSIS. Research, Newest guaranteed 
formula 1 *. Blfi.Ee>t catalog free. Special 
leftih. Qih*i*n Laboratory. Cheici 5 d x . 
C3- HIS Si: rinv- iile. Chicago, 

EARN iintl.iin Monthly, In ppar£ lime, at 
home. Tall fomln Earthworm Farm*, l,u Can- 
ada, rwltfr imla. 

MAIL Trail* OtUiU — Other nioney-maJdrtlT 
pronenli loru L Uli ftanroy . Arlington, Ef, . 

MAIL Wale Advertiser 19 InHithl Ilk. De- 
tfoif, MW'.i Wr SElLt;viHHl Aye, .J'tileaffo. 1IL. . 

HUNDREDS Amarine his tmxiemaUlnff 
in^retK. No cinmtlnf. Folder free ller- 
^j.in Ss^ie m, liilH. M mu II I nn. Ohtp. 

MONEY For you — A le,e III male, iioiar-t 
i, it'-n OuH w ill tn like* ymj a rotuforlahle lining. 
Plan ami full particular* hv mall nti reeelpl 
fit one dollar bill, fltnht, Broadivaj', 

New York. 

MAKE 123-S" W>ek1V with your own Ins;- 
Jne, £ . Details frep. Tesai Sale* Offl'-e. 

tYe sliitei, Teaag . 

TT-RS SpiitH' 1 Etrie Into ea^h with [veu - - 
ivriierr -le Atamp hrliiRi. tle?l a LI f. Aec„ 
TPM-fl, a^2 Empire H M g,. nirrnthulmm, Ala. 

VAfJ'A EtLE Monej niaktriR opimrtuntllc^ 
hook 3 jc. Literature free. Huffty Tecple. 

l>e<'atuT. Inti. 

1(1,5(10 JTOXEY-. MAKING Fur i null- Trlh 
you how to make a nd sell a lino* t o uiyllihik 
under the snn; rasinetlci. nstKllnge. anti- 
freeze iohLtlon-, liHtterf Eolullon. brrpr- 
afrer r ehecjE, clurwini; sum. rlcartloe jwepa- 
rallcms, rilnirU. hair furepa ration*. !nk^, 
bluing, leather nolUh. mirror*, perfumes, 
policies, typewrit at rSlition*. carbon paper, 
wnfhln^ powders. Jlijithl «aap, and hundreiL 
of other nrofilahle artlrle*. pn*fpBli1. 

popular Ifeetianlca Ptgsh, Room (CU7> , 2 1 ' i 
E. Dntarin t<t.. i'htcaao. 

YftH.XDa — llciarantreil — for raatfnit toy 
soldiers, Indian", I rjunifW", waMkips, linker 
inOUEil-, S4-1 kinds, llend 'r for lllunratr-il 
catafoRoe. Henry C. tSchlcrcke. Spcnrrr 

Hoad. Ghent, N, V 

ifte BRING M Copy Nut I on a I .MniS Order 

New". ilo-I 1 7 711 P S t 111, rttki r.i ikn' 1 , Virg in I a^_ 

NEW Hruah pi at Inn outflta for mto part*, 
reflector. Dtc. , rannoet tn a battery. PO 
tank; med. AJiudsI as simple os patntlhi,'. 
(food Snrarne plallnc ami altvrrlnjJ nmiror*, 
low Cost. Free proof. O jnhtetal CO., A;*- M, 

Docatur, III. 

y\V Mailorder ;t nd local ormoH unities. 
Merehants Ha]», ^ITM North Second, Mil- 
w-aukee, tVIs. 

107 FLAN'S For making 120-S10U weekly 
In homo nr otfire hnalitesi of Jfour o;tp, l>e- 
trrlpllie booklet frN. EUtt Ot., 21 5 (Irand 
Stfm. New Y‘prk, 



FORMULAS. FLANS. ETC. 



SELECTED Formula*, rosmollrt, In-'oHS' 
elite*, inkn-- anvlhinjt. il each, aordott, 
2 Mini T-VrikHI. I I,-I n..t . Mi.li 

Ul' Alt A NTI'.l'ilJ Eiir’in. I.i ■ Nr'-, f ,i ' ,-r i ! 

rn, Nisne better. IjPwc>l spires. L'alaloi; 

frrt. Ken lep. 43 If, I'ark Ridge. Ill , 

MARK El leach water. Formula 50c, 

■ '.ii in! dUb - 17 #7_ Cri n - r«in St . . G nnatetl. II- 1- 
.MDXEY Mokina fgnquUi Hr each. Rend 
Fny ILL Rcji Uulkr. P. (). Rui 2U. Hen- 

ileruMJ, N. (L 

ITik srONEY'MAKCRS. E-> Formulas S3«! 
Fay Elm It h. ^1& Ftlca Ht.. Walerlwi. la. 
USELESS Ire 1 Colder! Cl saner t Cheaper I 

[ns! ructions . D iif fy, Covi ngton. Ky. 

ANALYSIS. k«(Cip:h. N’ettVst auaranteeil 
formula*. II lyse -t mtatos free. Snectnl 
price*, lead*. Glb*on Lalmralory. ChemlHt*, 
HD- 1 143 Sunny* life, Chtraao, 

THREE Mirror formula t. (10.50. Sllrer. 
anld. a unmet al. B’rlte fnr Informal Inn ni*i I 
sample*. Na*hill]G Mirror and Sfon Co., 17^ 

jird Af-f. N. Nathrllle. Ttnn. 

SHU MOKEYMAJ&ENG Fonnulai 25c. De- 
*erli>L9re lllernturL 1 - free. Uarrey Teeple. 

Decs tut. Indian a , 

sn 1 1 .LESS AgrietllHjrc, raise lormlnr*, 
potatoes, fluwer*, air,, in s-httllunff link of 
iv.iirr conlainlnR SI ehciaicals. TumaLn vine- 
20 feet, hear for year. 30 poumH per tine. 
■Hin.lEl y liciiar tfi in bo II grown, Indrm tfom, 
fnrnmin li.nu, Puidy’-; Cbeini 0 H.li. l 5 -is k. 

Sianstn Ave . l.o* Angele*. 

MAKE Your own product*. Flrnnloy agenrs 
ymerseif. Tollci articles, fonn. cStraHa, VYa 
tibrnKh esei-ythtiiK- Ynlutlik Ibook free. 
National Sclent lfir Labmatorlct. ISSnW 

Hronl, Hlnhmond . V a . 

Mimlii ml 2c per aalloo. You can re- 
claim u-.i.'i] oil. no machinery required. One 
cheap fhernlral ihrii Fonnula 25c. GfiirSi' 

2 WIi K (foeert, I'lLtl^HlrlpItia.. 1 'a-. 

NO Merc Lee hilts. Ira Ola keeps f«i 1 
root. Formula 25c. George, 2S5 East Queen, 
PhU mh'lphM. r.i. ^ 

Ct'illTl FI Till knrtiiui.is, laint sclenc.' van 
tirodn-c ( ' for making popular, hifBi v -t-.«L‘lllna 
speelaltleA. All Uth"-. Itcfore huylne fur- 
rn'uhts pci iny valhabtc "Eye Open Ins'" 3 i r - 
i-ratin-c, Ipehutlng ailhsorlinlOn f* 5TH- 
Icj’s Mnnti-iR Mb^.seiiyer, Mlltef, CheroUt. 

17KI-A. Tampa, Fl a, 

sEVt'EED tYi;h yoor products, lliks-^ell 
I hem, Fomiultis. Fiwcsse;, Aeeuralu ati- 
sly^>. Catalog free. B, TliaaEv Coaupany. 

waitianEifui, D. i \ 

FOItJlilLAS — Ijti^t mnnec nbakcTS. Llt- 
ciaHure fVec. Belfort. 4012 N. Keeler, Chi- 

oaaPr 

Hl.lblvS Cover Lngr hundreili nf suhaert*. 
Ills i- a talus for 3c np;(asc. Popular Jlcrinan- 
Iri Frcv!, Room (C37), 200 K. Ontario Bt. . 
Chicago. 



CM EMISTRY 



:: EESEARCII Etperlnaenla — 25c, Knv- 
Htune Laboratories, 1 81> Gladstone St.. FIiIIh- 

rlelp hl a . J'jj 

r-ui:i-: Ghent Ulry catalog. Supplier at 5e! 
E r [U Ip roraplcte lihoralnry. Send -b- for pnst- 
age and handling. Kemklt Sclenllflc Corn. , 
. :cp Et-|‘L;i' si reel. Br ooklyn, New Y or k, 

A N A LY'SfS. H«ttPh, Newest gut|(n:sri] 
formula;*. Hljtse&t catalog free. Special 
price*, leads. GUkson Lahorabor*'. (•hemlsl*. 

CT-1H3 Kminyilit, Chicago. 

CHEMICAL Units for experimental chrm- 
3 "try. HI assorted unit* in a durable ahiml- 

iihiu ciiliinct for $2.00, Send fur li^t of «in- 
tentB. Fait* Units, Inc., 72 Gold Stfcel. 

Nrw Yfork Cltr. 

lit 'DREE Latex. Dime brings [Herat lire, 
twenty experiment*. Eastern Latex. Lah £ .. 
Itnx -51. t'Hnlnri, YTa";. 

CllKMlGALH. iaforttuty glaaswore. ap- 
paratus. Scud 3 p for catalog CP. IMolOglrnl 
Supply Cempaitf, 1 1 1 0 Mt, Hope Avenue. 
RpMiesirr, New Y'ork. 



AGENTS W ANTE Q 



AGENTS Mnko 250'S. profit sell Inn 
l,, Push.” New product Ahiazfog po« <i i ■ E 1 1 - 
lien. Bamplc. 2fw. Details free T. It Uihhs 
fk, 2I>7 H SG N. R. r Wis hing ton. D. C. 

rmusTMAS CirdBl AMeulr fines! u- 
BcrShiebt. Hut profits, YY'rlt-e for samnlw. 
Rfi!>ln i: *rn f'anf*. bJtft Orange, Clinton. Ma**. 

iiiKT, profit in new perfected (1S371 

•mi' k arlion sclf-^tnirtlnii rlKar lighter, No 
Hint or frlrtlon. Wtiat makti it lIshLl/ Nq 
tftint can blow tl out, Reiatls r»8e, Cotta 
you *2 * doten. Sample and sales plan. Sue, 
New Method Co., New Method Hlilg.. Hoi 
rM'Sb, lira dford. Pa. 



GKNlfNK Item I fig tun t tort able typewrllef 
Tor 10 - :i day \ iitno wanted to take order* for 
this m ii ; ri kilt'll 1 lioTg-iin. M. N. Hum]. IIimii- 
Inglon Rahil, Ihc., LHI Fourth Ave., IfopL 

TE-.KHI. Nrw York 

sTltANGK Iron log ronl anil standi Save 
electricity. Abo41-.lt scorching and lifting, 
t an'l kink or tnnrl. For teJepimnH* a No. 
Dig Tree olTcr. Snirs mmruttii Sample* 
fumlih^d, NeiCrknot, Dept, 9-A, <325 fia- 

veii-wontl. t ' Ij t i n iZ-'i 

SENSATIONAL Summer aeiler. Sell! for 
f3,l»y t-veti' luone — vuu make <2.mi each Hole. 
(iiKid roc t2ii, (Hi a iio untie Heptfiuher 27th. 
Send name ijulck for foci* and free sample 
nrTer. L- II, I'atiej-yon. 31® Tenth St., l>c* 

Mulne*. Irtyg, 

CANVASSERS Buy househald produclv 
chriipcr. V<nrr tr>* n lUrralure. Latest deal*. 

Paly Pft. J ,_lJflpi. tl, kummlllt, Masn. 

itELL Only CD wool reversible Chenille 
rufis Ek pel youro free. No limit lo number 
VuU mur t JL Sample 3Ii"(i Inch 52.33, dcllt- 
rrj' p.ifil 2 parcel pck! zone. Return in Elv® 
Mays, fur any rsa-uii, hioivey refunded, Eiln 
I h i l 1 and .i l- 1 -ir.LM ni&Lte In onJer, forte color 
pelwtloaii. Write (nr fit I E detail*. Tin; Oflept^ 
nil Rua Compiny. Llim. I Ihlo. 

PORTRAIT j! gents loc-lmtlotj Tutelar* r«un- 
trlcH. fojwe.4 ]srl«^ portraits, fi-:snir*. Cat- 
alog Free. PirEun-Min Friedman. Dept. h. 
33s Camel in, C-hh'mu, 1 11, 

RTG Money. Fa.il "alp*, Tour min. huul- 
n i' ■ ■ , l nii.ii. I fox 7 4. lunla, M b'hlpun. 

MONEY In initlcrtlfoi, moths, Se* Sln- 
rialr Dtipl ;i ^j\4irrl Dement o n page 1 2 A, 

AGENTS Mu hi 1 II m or*, loi [hub, •hnmpaos, 
medhc-lnes — product*. Yniir name on la- 
bel;., iiiiitcrlal* ;uiHdU-'l. Guallty CoroPatiy, 

JF-gmirw Itii* i i.-jl , Del roll, Mirhlaan, 

STARTLING Gas saving ilL-Ore, fa»i r .[ 
HI- 1 1 In K BUEUinobilr -ell -ill Ifitl. SplMlillrl 3nOJ5- 
i ; ym jJtei*. Wrlh 1 rum D‘nnnebrris ,r a, 82ti N. 
Pori nt li l an. 3 'li 1 1 a I--; ; ■! ;i.i. I h .i 

\L| r.r. r . : . Cf rtlvrrfng I li I r r "T - . a,--:fo 
pans, rffi-Wfot*. Milking rhlpped plus* sign;. 
Write, Sprinkle, Plaler. 12«. Marlotb Itld . 

TRANSPARENT Neon- like ilgna. fo- 
rm nils 23r_ Ceiltilnlil pricing aers. 50% 
mm mission. Saiiiple free' La try, Detiart- 
(uent 72H, i*l W. Broadway. N. Y. 

LOCAL xYgent. wanted to wear and dem- 
on drill e free -ult* tu friend*. Nn ranvan- 
imr. l"p to ?I2 In * day easy. Eiperfanca 
uiirierf ;>:ery, Valuable demon Crating e'nilp- 
ntpht, artual pamplea free. EL J. Graves, 
l T re>., RllHI Elnrri-oii, Dept, WLfiir, CllG 

fiSSi 

NKW Hiihplr cleaning 1 1 S icneery ! A max- 
ing leLler home-, everywhere, .^ale" ifuarstt- 
teed. Free samplr Chicago Proituft*. 
li -EIPliH Aiiunrsle, Chlrairij-, 

45« Tr PROFIT In perfected [IS37i uutek; 
□ rilun :i ui iii'ii, i tir jiai lighter, No fiint or 
home, Lights g'l* iiLdautly. Hculls 25c. 
i'oit* VPU 7 1 uO (nr dmen nr f5 Tor 12 dozen 
i Hist]?;! lil Samnte ifle, ^,'ew Slettund Co.. 
Dm i’Md-lid, itni drurd, Pii, 

EVERYONE Wearing plim; need* I'c 
Item, Halncile 10c. lltH 1U7. SswaTd._ Nehr. 
BEST Seller of I he year Mercury Alalli. 

Pox 31. Ottum wa. Iowa. 

IF Von need money — Here'* a ficmiSne iip- 
rmrt unity to make up 1o £43,00 En a week. 
■Inrralr ariwerv mute livnEnns from your win 
liumr. i .s-ud ercrylliltii' ; nt> iiurnev risk. 
Automobile given :li hnnu*. Det.ilK frr*. 
\lhert Mil li, 2370 JTanuLuull), LTnelnnatf. 

Oil Ip. 

DISTRIBUTORS - - Welding I Mil. .100(5 
pruftt . “Arrow." di-H-i? - AV Wa rTOn. D et rcill. 

NEW Item*, unlverikl appeal, steady |p- 
eome, inmtizitr. Ofohtwd S-ale*. We*t 

Nfurnfleld. Oh In. 

CHRISTMAS Curd bargain*. Setl 5u nci- 
senal Chrldnas card; for II. All beautiful 
folder; with • u-tori'-r'a nnnie in*rrihcd. Lib- 
eral earn mission. Fret; lamblet. Alfo itiAr- 
velou- value il.dii hot a’-prlioejit*i. General 
Catil. 1UH s. E'eoria St., Dept. F-3 4, Chicago. 

SI-:!.!. Ry|U 1 1 . ■: I i'.!..- t -.| ptKilujtrjphle rn- 
1ar*emeiiti. diiiuLideil. Leather framed. Sells 
for 3 1 .2-3. MJe Midi ennimlflfllun. Get freo 
particular* for sample ouLflt. Economy Stu- 
dios. Dept. 290H. UiQ Nassau Slrret, »W 
A’nrli, 

MFN! lYoinfnl LdiulricltCs — Electrified 

real way rnridlc- with novel flame. Br:md 
new, Nu compel It Lon,, Instant lellcr th 
JiciiLif;, store; ami Ktiops. Liberal mininlz- 
*lons. Protected t err It or 3 r-. F. J. Ne arnan. 
Room Hi 1 1, P Hm irf f rill 1 r Fiaza. New Yo rk. 

300^ PROFIT! Gold reflecting letien. foi- 
st ore window*. Large *ixe* lc. Free sam- 
ple*. Modernistic £lgn, B-3&01 Lincoln 
Are,. Chlt'Uilfo. 
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SEVERAL Territories open for airenl- 
distributora, I 'mill able, fart-SEJIlns line. 
Write Hevaco Products. Co., IUjU Main Si.,. 

(IlDfinnitl, U blu. 

FLOUT WlUt IMW tmxdwtk MMCt. atll, 
repeat- Ana LysSa. Re-scum'li. Guaranlon! 

formulas,, Biggest rutaloff free. Sped a] 
prim. iei'.LS. Gibson Laboratory. ClWjnitUi 

BD-IH2 JiminjiiLdc, t'lib. ago. 

RB-M' AniinikuhlLes, woodwork like in dr to, 
cample*. Ollier product!. aKenln wanted. 

P. O. Hot 7dH W:.,-ii, Ta<i>. 

MAKE Extra money ipafe time ilUitfriti 
m 3F "Elreltiilif f*e) set ion*" li assortment 21 
ChrLsltnas Foil If r*. You wake Sflc u fmi- 
Srrcn other Phr Ltniay bargain?. Kptfruvt-d 
baLiildv si ititinery, iflte, Rift wrapping!!. Write 
frt* tummies. Hehwsr. Dept, ii?!, Westfield, 

Mi* *, 

HKN RATIONAL New Einprr clglH#tlbite. 
Infant (lejncmstrnllpn — auit? ruIi-. Free tale 
money plan- P una Bru- 1 ., llempstHuL N. V. 

(v.uu HOURLY 1 AiMtlni elmrJv saving 
invention. Free sample, Iron -Ho- Emit, Sit, 
WnsSilngtijn, Milo. 

THYDRU-X IFitra miles). Fiat *elitrl 
A EUdtiOMuakerL Up t a 5tH>^ nrotlt! Tre- 
Tii-mclo ns- iiiirke-t! Year round scllcrl The 
lianfc nmmni hul ids rl Particulars rree. 

TTilTi hu -I' Wo i-k> , Peoria. III. 

KaHX Pash Jjuilrli’ Hell double vb.hk 
C brJ Mina? card-:-, Muter nTititni iK-Jri-un*! 
rarrH, BlBlioncrv. 7 Jiffrvent a**n.rtmtid«. 
retail (Hie up. Make Uu to ItHPv . Experience- 
iininM , ( N’ i iir>\ Saiiiidtv hrt. Wallace Brown, 
gg-1. P] nil Avf., Ift-pE. It 11, New York. 

(■JN-mi.vroi 'S PrishlM telling Mexican feath- 
e-r jiirtores. H ize ‘InP. retails 21.00, rests 
you S2,r’:| dozen Including duty. Free partic- 
ular:].. Sample rifle uta nips. Martiuefr, Apar- 

Is ' lo 1175-P , Mexico City, Mntat 

jfl ISO Rubber how ties. Excellent aide- 
II lit. Jo tin PnJilui L-- Co.. !!4tJ2 fit-hjol IHt.. 
J Mnlrii'p,. lO WJ. 

AGKNTH. Roll riu'lal ScHal Security plate*. 
Hcpd Jfi recit? Tor samples and details, f>, W, 
Reese, 12 lit English Avenue, India mi Pul is, 

ind. 

kTAHTUNO Invention- -Liquid dispenser. 
Fart seller. Circulars free. Chandler, tUt57 

Yale, Chicago. _ 

LEATHER NocktLrs — Pin profit- for siaU-s- 
men, Look finer than silk. Cleaned with 
damp flnth. Always look new. All style*, 
color!;. Suhip'le tie and sales outfit Ml*. 
Nu-Modo Tie-. liSHT-A North Twelfth, Mil- 
waukee, W la. 

(111.00 DAY And esneniKs easy. sol lint 
nnitjue ear washjnj: derlee. Pwitet atniiflo. 
Hells by slffht to servLce stations, tieet uwh- 
crs. drimmst rail on nttiessary. RU Cham, 

Co. . Box US, Oalcuarllle, Tel. 

BIG Money epp Lying golil Initial* CD >U- 
lomohiks. Easiest thlnr today. Free sdni- 
plea. Also, sideline Halesumn for nain4 
plates ami tire cover transfer*, "Itilre," 
_1,'U3.' liYashlnjitnn, IloHEon, 11 ass, 

MAKE Yovr vm product*. Lmnloy agent* 
your-elf. Toil el *r|iciet. snap, eilnets. IVg 
furnish every Ihing, VnliiabSe tKtok, free, 
National ScJciHUlc LalmreEurLes, KriuU" 
llroa d, Rtrlirnmni. Va. *_ 

AREN'T ft; fhnash pg price*. fSantus coffee 
IHe !h , 4 -oa. Tamils UPt f- Hsaor titaiks M> 
for IftC, Itl# sticks cliewlna eum I2e, 
Chrlftrtua eards. 21 In box, He. JUD pfher 
harjfulti.a. Frei.u Ufpib. Eaperiffijce unntm- 

Jta rj- t ’apt; at hill To , FO. St, I ^uu Ls . Mo. 

fllh- I'FUIFIT On J 1 . ti n sales, ("loaner for 
autof. metaL and glass. Your name on la- 
bels. Frei? s amnia-, IVrtte. Instant Klews 

L5^4™P* , CL-_ E. Dttftnn. Ohio. 

1G.OPP FROFTT Making farmulu, Fol- 
lawHta and many others: Aceidenti and omrr- 
vrr-ies., agrlouUure. a Hoys and amaljrama, 
artist's materia)?, fiere-rages, rcmetits, clues, 
finales, mufltiEes, bltathin-g, rcnoTatlns. epE- 
orlng metals, dyeing plies, heat treatment 
of in Eta Is, household formulas, tee cream. 
renfErtlnnery. chewing glum lapidary work, 
cxEennlnaliiijf vcrintn. Itihrlntrti, palms, 
Tsrnlshez, phtrtngrilphi 1 , ecndlinenta, canrilufr 
ForrmtliJ, rubber, aflap, rqndln. SDlderlng, 
toilet prepirallwia. per mines, Waterproofing. 
Hwronflnr. wrlt'lnc mitnlllt, |fS..TI0 pd*c- 
P'hSlI Foshular Nleehanles I’rsas, Rwmti teal), 
atlb B, Ontario SC, Oh Ira (to. 

( HHIfrTMAB Cirrts — W beautiful fulderR* 
n*»h# Imprlnteil. i'tn\ fl.'c. sell fur f|,IU5. 
Mnnrlsus 2 1 - folder assort pittitj sell ftir G(Jt? 
an.r %\. ruy JOU 1IM£ oreiu, He tlrd with 
this kTf4it new I9F3T tine I Eatra bonngeH 
ior early sales, Sample free. F(nrt nou-! 
N'ew England Art Publisher.-;, North A bins - 
tnn. 2.^*1. Miil 

BEET, N'isveltv Tun cards, iwreltles, etc. 
Sflruplcs itlif. National. Box 50(iM FIimIp- 
hstl. 



XETV ltru-h piaHng ouilil s for aulo part*. 
reJk-Moi;, etc., ronnerl to a battery, do 
tank.- used. Almost u- slmplf u pa luting, 
tiotai Ifli-oms pdatlns and ^t leering mlrrurj, 
lew fint, Free proof, Ounrnetdl Ijn,, Ate- U. 

Bwatttfi IlL 

MAKE More htoncy taking ordtri! Shirt*, 
Llei, hosiery, rainroat;, uniform-, dresses, 
r-ales hit free! ErtieTkoce unn,eres*arT- 
.Y In i nil] fkunpainy. Denari tueiit U, J9Jil-‘JS 

Lincoln Atenue. Chirag o. 

CECIL b Refiectliui window vlgn lei 5 era. 
Fenny each. Larue sluja. Easily ■pplied. 
New .Ttyles, Absolutely beaut if itl- Fret *itu- 
plea. A cl j * Hlgn W’ork<. 79 1 1 named. Chi' 

caeo. III. 

UiO Money ami rtai sales. Every owner 
buys gold In It tala for hh uuto. You charge 
It., lit, miike li.^5. Ten ordiT-' dally Ciiy. 
ii'rtte lor particulars and free -ample. Amer- 
ican Monogram Cainpem 1 , llEpt. 4tl,. Dunellen. 

J. 

SUCCEED iVlth yonr producis. .Mute-sell 
them. Formulas. E'recesse.- Aeourate an- 
alyses. ratalojT f«e- R. Thaxly Company, 

Washington, b. C. 

J-jN"i| H a VEI> Name p laics, ri pan her h, -by ri j ., 
etc., easily sold, profit - larac, Flyer t liros,, 
VYInthrop. I ft .-i. 

E’ltl'.K Saraplt — Aniaalng cleaiitr; sclta 
home i, lavcrne. everywhere. ]Hjf profli — fast 
jrcpCilOr, Brim, V)u7 Irving Park, Chlciin 
Cl-:.St '] NH bold leisrrs far store window I. 
FasHy itipllfril. Free rn Aides.. Liberal offer 
to ken-erd tltcnt*, TiicUllEc Letter Ca., 
'Elk- 3 N o rth Clark, Chleaaa. t 

AGRN'TR — Opportunity to nakke money; 
hook rontiliiled lffll < u-t-e < * ru t tuielness plans; 
Iwurfie or oflhK ; sent! For Tree introductory 
booklet, Kltt# Co-, til Ortltd St.. Yew 

Vnr*. 

WANTED — District nunrhaslnf iccnti . Np 
eiperle-nce or money required, Write Fup- 
i; baling stamper, 17-1 N. Batstcd, <; ti.|ragj. 

DO Y du want buteiLs for ya-ir prcipusltlpn ? 
Your ad In litis Kps re wl]l plai-e y*mr mr- 
sflgo before himdiEiIs nf men icekLng F;t-,1- 
eclLlnp products. My folder “Tlgw to Reeuro 
Agents" 1 ' la filled with proof . l"Jl gladly 
send you a ropy free. F. IV, ,1ohn*ufl. Marv- 
arer Classified Adv*rt|*lnfl. FotntJsr Me- 
ehan jes Mas a as lie. 2U0 K, Ontario SL, Chi- 
riKP 

I'luFITAlllk: Home huilnHS f.ecfti- 

rnate No canvassing. Miysrood IMNLlsheri, 
P-923 Broadway. New York. 



HIGH -GRADE SALESMEN 



NKtV T>no repelr section for -avlng Lire;., 
f Patents pvhdihg L Depnonstritor* months 
uvo deliberately removed r*--- 1 -cftlons. tued 
re-pale, *tLII Using Ihr^e Fli-p*. Fumfshed 
HV 1 1 Ll ■ ■Ipi l'Jj'iC- -solvent- Appllerj si i n: a |n- 
slintly, stays peruianently. Higher atnl hlkh- 
cr [irli'H’s frudr ruuhtr and tires make- this 
reimiy inure finable Maruire' Eurc-1 bv rc- 
llfthle nutPLuf mctirir VVanted. (UstrEhutors 
ami dL' al ers . Write Western Slates MFg. Co., 
I cm s * L I c -, . Inwa. 

IHMEDIaTK OiH-nlnnj for ambEtious men I 
Wear, introduce " F’ki Hunk - " 
rneasure rlothes, make up to ?■ M |n a slay, 
Kiperleru-e unnecessary-. Bonus vuEt ulfi^r, 
Ixiw prFi--. Qsltnk -ale?. Free outfit. Per- 
nwaient! i ^Jrhanki CfMnpany, 2,103 -A Wabfln- 
*!*-_ CMeSfTh- 



REM I N'OTON Rnml will e-nploy lnral reti- 
reaentatlvcu tor nnrtihl# tvnvwrtter division. 
No experience or Ini iMntrnl Unusual orumr- 
lunlty fur reliable man, Writ* ^1 N". Hand, 
gjjl Fourth Are.. Pro*. New Tartt. 



BOON To riede«lrl*Hf, Ler-L-Lok, ''The 
Irfu'lLed IT p Lflfk. 1 ' N>m-i'i]iiiprE Irln- , Eilm- 
Inate.-, luraleotjhk hoards on horlsontal jteel 
cltwr closures;, easily installed. Sile*EiKrV. 
dlstributciTi wanted, LowHt & Itailollffc. ft:S7 
E. 2V»Lb St r e e_L t _Fatersnn. Ne w Jersey. 

1YANTKH — Mrn fur good nuylntt wurk with 
a largo shoe coiumui'. Good pay every ilsiV, 
Free sIioes as honors (o ‘ 'Ko-getters. If No 
e* perl cnee needed, rntiuplety -jales outfit sent 
rrce. write ConauTIdatad Shoe Hkstera. Dent 
G'dl. Chinns - 1 Falls. W h. 

DON'T Be a Job httnler. Start your own 
Liulpiivs on aur capital. No liard times; no 
lay-off a; niways your own (law. Hundred* 
averjjie (7J,000 to SFi.DUO annual hoIcr year 
after year. We supply stoeks cuulpuiEot on 
credit, home neetssitlUs HclTIng eanepl- 
furc imuerefliaiy. Wonderful opportunity la 
is wh (jleasant. Lllgnlflrd, mraftlable bp^lnesi 
hacked by world wlrh- Industry. Write Haw, 
Jclkh, Dept, II - 1 1-, 1 ' rvf , Fr eep ort, 111. 

Itia Corainrlaslens idling *tciTv.i eellululil 
nrklng lleketi, ineial shelf maul i ting, rrnrnu 
due™. >ilgn i, r rhroojl’ ehangeable ktirr-, 
I FrtHnk Press, V14 WhSU' HI. . New Viirk. 



RIG I'ruflts in y-our Own bualficaa. J-ell to 
.-tores by amazing new plan. Handle tegular 
unite. Place nationally advcrtisv-l tin* Tfc- I C e 
■ -k: i Her ill? ploy giPudH. 2-Hu urv>ducLs, includ- 
ing Layincn'a aspirin— tested, approved G(kkI 
llousekecplng Bureau. Advertised tin Hatur- 
ilay Fvenlng Pud. MerehjtHH nli>uh]e fienliis. 
You make up to 112^, IVorld'a pnaduets. 
Dept. HJtlfi, HpancET. Inct 

EARN Big eouimLa sions dally; -caMi bo- 
nuses reculaiEy. Sell genuine Tru lien! zed 
HI jiehSi'.-.--i 'cilior Hhlrls guaranteed one Full 
year. All reg-nfL* neisre?l styk*. Tlf*. So*, 
uucltfweiir,, al^n. K.-c i.,i. , ci:- 1 t- l l new vuiriide- out-- 
fit im, Write twlay, Dept. I'H. (jusktr, 

Hr Lift a,y at dl-l Sued, Nc-vr Vn>rk, 

HkAkKLINii Glrt-Rrlte slfiia sell last la 
itorM. rertnuratn?, tavcrtiH, l^jillrtg Kiihl 
fijjlsh, ] *] cjity ppollL -J, A. Buxter. t.’am- 
hrldge. Ohla, 

NEW ISmchbqgrti •**arlideiRs. JVe lame 
rolared rataleui. Xolhlnc to eatry, l.arBcr 

cj^Ii i.vnnmh- Jons dully. H«a-s>n n<tw I Ai]d- 
sr ll l Halea Cn -. I _ J:M_ Ajams, Chlc mre. 

Jl'-ST (Jut! blreetisry at over lath) large 
rpspoiiptble business firms In even,' sef-tLon oF 
Hie t r Mted who (ire tin mCd lately seek- 

ing direct svlllnt; saEHincn. Full Jtifunnatlon 
alunjl the FT pwikJCta given. Also names of 
scores wlio supply you with oauipletr 
absolutely free— anil pay generous tauiruL- 
sEont. Hend LJ'ir run- llii- tar.g« Ultl pi-n k ■■ ImhA. 
It ran ho the nseaus nf ruakhtd IUZ17 your 
tfreafe-rt mons-y making year. Direct Helling 
T n = t itiit r. Tnr.. T.7 Fait W acker Drive, Dept. 
J1 I'lilrayjn, |jl. 

I'Ll, Hiatt you In the wndtieta bUibicU 
on luy eapltul. Shti hotne ticeessEUes, ]Ul; 
nrofils. Qub-k rcjjeals. Ilargakn deist 
Writ* today'. Ho-Ba - Co, . 2 T43 -It badler 
Nt, 1 Ally Is. Mo, 

HJ.LIj Nothing! tfl.j.UIJ Weekly, J'iiiu, I.KI IE 
punehhozril firm anntjunrer iu.;-,v. no InrJ- 
ment plan. Season starling. Ev&A, De-pt, 
PfjK, utaa Bav^ h-i WtKid . Chlrggn. 

Ylll'K Own buvlne;-! Roeenne a fUhftfHn- 
tlon rEprey-eiitatlvB for ''Popular Mechanic*. " 
No r-dplcal neodeiL Lllieml eoiuinlislurn 
Jlonthly bonuj. Writs for dn tails. Circula- 
tion Department, 2UtJ East tmtarlo Hueet. 
Fkiiirn 1QL Phieagu. __ __ _ 

SALESMEN. Roll world' s best Diesel en- 
jtl necrlntt ItvslrsicUwi tHwk^, Free part leu- 
Livi- Nkheali Malllngf, Box 147, ItacUu'. 
M"h. , 

GOOD Opportunity in iKev Entile tmlluMe* 
to dlrtrtbutc invieailnjjli ruinutar tfruFu 
Products to automolLve and industrial Irtilev, 
Eir-tlJcrtl eomniFrlons. Write today for lu- 
r*u-!iu41 on on your trrrlSory. (Into l„ulirl- 
eantv ("oritaratliiu. fl flrafu Building. Aharon, 
Periiisytvanlh, 

INVENTION Sharpens jetssors. Re) I aide 
talc? men, nee*leil. Trlol offer. Hamule 23c. 
Hhear-Hharp. 34|fl Clarendon. Ck'velarul. 
Ohio. 

S.lLL'KMEN. I'ontartinR lavenu, ronfec- 
ttcuiprles, etc. Send for our new novel fv. 
premium and ?fihslM>ard w I ml c i ale ritalog 
lii-llng UiLHJ.Kindt of ti«v Item* g| reuiarkHldy 
low prii'Cs. Real opportunity fur the wire-, 
writs today. Itadger Novell y (’»„ lf'A‘7 
NurtJ. rihib H i reel, M llw aukee, Wla. 

FREE Htilt*. o'eoats, panE?, fliren it 
henu? besides large eanh profit* urmiluriin ami 
trlfti. Sell only (4) suit* to get a free qiclr 
No till! if to ntintber Oif free Eimient.i v*he ij- ;i v 
eflrn. WTiolesale prlre* (2I.1JU- JUMlU, 

Hum pic line Free. Nu rxperloni-e nceikd lo 
make Idg money All uunt'iOula Indlvliluelly 
cot nn.il lallorcd lo measure, HalkfatElon nr 
umney ba^-k guarantee. Rfiuare 3>eai Tn 1 lc<r- 
IhK CO , Hu. 1 ., X32 South Frankliai St , Dept. 
L-l, ChleakO. 111 . 

SIC, DO BAY And expenses easy, jelling 
Uulmln esr Tvs;hlnR ctevlrt. Puekirt sample. 
Helli hy sight t» !-erv|rt station*, heel nwn- 
era. Nn deiuonstrxtlOfl. htNepsary. BB (Tien 
Up... Rot JEW.J^hieyJjk-.jrei. 

S 1 1 , E S M 3 : N ■ He 1 1 mmpli-l*! line It.; f. 

tulil fKinrl bitdnnd it at Junery. huuk irmichrq 
advert (s- Jug penclh, nhr I F m welding. 1 1 - , 3 r * ?i it 
hufllneM rarih, laliek. salesi^ik* , liai-fcEW 
forms, et-r. Fr^e deals, [iremluins, 
rtinin). dully. Free sale* portfolio-, Willem, 
liirid fltailya, Bo p L_TL. Chkaro, 

ADVERTISING Book match factory offen 
you iLfiiailng nppui-funllv Wo are lar^i -r In 
world sell [tin direct, it hr r:i-?i f?;ijm:|ss|..im, 
bomiae*. Full -part time. Hlg rouoal-s. Hbiu- 
plev ond kll rtep. Dejjt. E-S. Match Carp, uf 
A ruer t c n , itn 1 1 1.3 r a nd._rh If ago _ 

MAIL Selling' *t iHtne, Oinerleuce unner- 
e*( 3 iry. We puarantcc uu cttivusalng, rifld- 
illlng Haul nle, partleoJar^ srn-, SheaL Jlur 

ML B uiuth. Minn. ^ 

R ALKH JltiN— -DIxlrfhHtora for faat idling 
fiunulle.* lo welder;, auto rep^lf *h(!p-. uu-o 
body ihops.. Ikruki Prthluets. .ta.l RuefiJlng 
Street. Brooklyn, N'ew York 
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POPULAR MECHANICS ADVERTISING SECTION 



!\.YTtN Frn-P MiUS 3 5! bwML and Mf PTtifllS,. 
htf you know ;i dotrn or Iw-’n im'ft i" whom ytni 
cm <f(l ftrv.% iu h ik 1 - 1 i t- tLi^a iu fp suU* If Mu 

aliow (burn Msi savings f Mafci* eart’ niiMWjr. 
l j t-'C pwn ihniies ficc i» a Irtnwi- Xu «n«f- 
pruf-fl nwirJ. WM ipHin 1 Hint, Frizes 113.U 
u[i. Alnmtlng inirJ .1 Newiiji m ,c *- r :■ ii-r lv ■■ . 
k\Trj‘ ji.LriHi'Ml itUitranlevd. Beautiful oullll 
sent r rt 1 ! 1 , il J lit Foster, inc.. 2272- A 

tflmjililEr.ff Aviro ue I'hk aju. llllnulA. 

sl'd.L T - 1 >iiin : - KxrPflehl £i rtJlmJri li ton. 
M I KW i'n ._»* Jvhis? I 111'. -, X, T. 

■‘'.tL.E&AlKN. I)DE Khutors. new deal— rrtUHa 
pnrtjl. KfrMllfllvip irETikny, l3o inriirl l** 
htl)j1H?Sr IHOUS, : (IL-i! | It l.r I f : NCWBl' 10. r 

lia rl Til r il, 1 ’m i h. 

pw Burpfar proof ledt. Ful Hl1ir< 
Hulfri.Htft. distributors w.antnl. SLewixl 
Safely Window F,rck. Gt, Clair BboWL 

MJi'li. 

MAKE More nUttH'S' Jikimt enlet>: HhLiU. 
Mr*, JnwLiry, fhHHM»U. uniform*, tires j*s. 
Salts bH fr^e! Ksperlcwe 
N'LiuMhI I. Mm piny. IMpirlUHml (17, 19 22 -.2$ 

Ltemln A nun , Cbkii u i *- i 

H.Vl+KSJIEN — Four J1 7 s.ilfji L> ^Lore- fml 
ymi £ tlh daily. SuyDrs Systems, EsL liftj, 

jjjt'JI-iaS Sheffi eld Ate,. Chicago. lit, 

M i . i"s v r i;‘x ; Sel t ■dTOTtisififf nov*J e If*, 
fifcm-lar*. funs. thermometers, ctr.,. far na* 
I Innallf known Jirm LJEwal commission*, 
Sli>nwijftil Jltliidn Carp.. 21 If-Cati-in St,, 

JlrtioJf] Joe , M ;Ls §. 

NEW speelgltji — Sell* n^rety huj1i:ru mul 
pmfeih Iwnil man. Four 417 ,aj#.i dully j,-ay 
53So wcfkSy. Ffrrell fl enr-eJ over H.OUtl.nD 
monthly, write-, F. E. A mail rung. Prcsl' 
fimr. iirni, fm, aiuibii^ Aii 

HE Tout twit ^ou. Uik« the JiriM 
roatm hbttip J neWns our complete lino of 
brushes. Write for sali;, plan. Wire fit Ip 
SanStii'f Brush Ccrp.„ 220 Southern Itouk- 

Tin], y„ r. 

SiirsjnAn — If yi*u *f« fold 
I'Fei-ities writ* for our money irmktnB prOJKi- 
wit Lon, l>onatii I3rwsh Co, CaimJtn, Now 
Jfmr. 

l'’IU:K H^oklct ilc-Fcrihi’* 1H7 ytari- for:nHlS* 
In. (••JicHno wri'klc. In home or afHre. hli sl- 
ow* of your Wfti- KStic Co-, 21 1 OrAhil -St,, 
Xpw York, 

SALESMEN — sttelin* free pm:lcrt ufi^ 
plt^ (laliTit punelileas • hi-« k.« an I ttut^E eherfta. 
Sell? io hrrieh, rtatAuraeti and nwJj foim- 
l*Lr. -. Cormekslen on wordtre standard 
Clink * MtnU Co,, ,tlfl X. A=.hlaiiJ A vp_. 
^hlrilfii. ItL 

MECHANIC Sole i-i uaii wanted. Sell new 
walrnFi-] I nr iperijt Ltp rieelrlnl cn.mhlr dioxi - 
nr Fury repairman buy i on ileuum ■• r ra cl r»n. 
ilualllierl men mjikljis 57.7, d<l weekly, 2.^12 
ffl3[Euilli, k.iEi'H Cll.l , jTr> 



HELP WANTED 



(I 1 Voij lv^nE Eo jfet ETHttrlcs at rvliDieiale 
lan-ii ntalre i;;* Eh> 31 » in o week hfrsiiki, fiend 
i.'io your name Ih»ued1ui.rly , \n riciierleitce 
n ere v, n ry. New- FnnJ -ie,l;ati gluiti vnu 

Jji'in i j . Alfmrt A F ii 1 - ,. 2rHU Monrisouth. (Tln- 
r inn aH., Oh[n., 

MONEY In tmuerflie.i. i notfc. See sin- 
lll if Tiknl h y A . I i^t i i ^ ■’ m c nt o*> najre , 

STK,\I>Y Inoorne. Homework. FirivrU'i’it 
wnritf «ilH._Jii El fallj. B ta 1«3, Kenoaha. Wli* 
ITTKAl PILOTED l Pnln i better Joty, 
pprh-ainf AS> ran help ^eu- Write KeltlS 
^rrvlctf, ClifallalH. Nebratka, 



E D U C AT ! 0 W A L AKO IHSTPUCTION 



BniPiNfl. iVpLHfljr. nilail WiiUlilriE, 4,nl- 
HlerEnK, uiirjh.1. Slen (ten Inn oik. F ar-torj 
Tra i le ytclm ol , ij^Tt>er. PulrofL 

i.N‘f;[M;Kil[.Mi llr:iw|nii |iay! bis. Pleas- 
ant iswrk. Faay 1 mm ne uudy eflursft Free tool a. 
Write. Mnru, Him- liui lit, !\l I Mi I h tin. 

watch in AKf no, truest. meiin 

iiiciTciM snt Jl.fii). f:aui«irur! *.r Took, fiiale- 
Hiil._ SEotriril '.h, . 721 CH'if , ill. Lwila. Mo. 

WORK For “Untie tan." Start $ 1390 * 
flilim year. Try nan riHil e\:a m | n-i> L I uei f-. 

lUnJEluna nn,i niirtlrulara telilnu Imw to 
get Uicro — Fite. Wriic tcflav. Franklin lv 

sllluXe. I le nt. Fri, H»-he *lpr. N Y 

tHJCOMB BtuiLiie'iy intent [yacni-e — Make 
money In iniur lime -pleasant wisrii — 

Titiijii fce>. l>f?tait* free. Business, Detail r® 

jpT-Htpjn . ID I^il Oak. K 1 in Ira ■ N r , Y, 

Iii:coNtK An Ense-iEJaaror— ^eeret *ertlco 
iJlfnt. New "Test FroMem Afftlmil." Ha- 
veloits your o^irtty, FaHii-ulnr- free. Inler- 

itaUonaJ Sccrci amice InsMtuif, IP.MJT I. 

FlrahnkeTi, N. J. 

LEA UN AF;i v .igfi, tilsy*IOHiyran> ■ Free llE- 
erature. Dr. Cramtulk I nit Lr u i f , York, 

Jtauu. 



MAKE AFore money. Oel a I", B. tfW*m- 
nn L nl job. Her *ur neiv plan for Kilnitlriintf 
new— riu nrillKftCliViis. Asp Write, in- 

itricc Inn sen iep r I ill, si. Lopi.i. Jk, ini me- 

riialalr, __ 

SEi 'ltET [ i u r* ■ 1 1 , .4.1 1 1 ii i ■ Ey. i?flent nnner- 

tmtlh. 3'ariSiulaf’ fue. Wrlle Ui'orfie Wjk- 
ne_r, .M -gfii n El roadway. New York _ 

PEIf.fjHl B rttiniii at Ihii ne. lii'kri'ii — 
[’-., i l.uldjjy, i r :i l; i : h-i. r I : i p, . laM ln-aiiy Olhers, 
Free ImLletln. Ternjile Ifar CulLese, Mii« 
^ouls^ Montana. 

LEABN Lpci t-rliiif 1 1 eumiHuie enuise. 
NnrUiea^tern Si-Hoot nf l^.'iierinit, Llacntur, 

Maine. __ 

‘ l3L.H.'[LT,i; Entry FHinUkeeultiK inailered fill 
liniirs will] key*, f LUtdocna*. i In L erne l ton a I 

UHhikkei'iilNH InsElfuti'. k Spring Held. >lu, 
I'HivrncnTAJR— L*am at h«u — Eiwr 
cnethdtl. MaK« hion*y. CWnMeU enurne only 
51 m i, IV fir lifter. St, rl fthn u, M Li' klge n 
MiRN AIkjciI, Alapha! Thrillliik- Eltus- 
c rail" I slorles, art Irk* on fame, itilnink- In* 
Guitries. Semi I ,'e aliipile ropy; ?l jw yeur, 
Tho Alaska Si»ort5iEi an, Bui 0112, NrlehLIun, 

Alaska. 

llic; I Curia In cats loan* eduratLonR] ioaiiit 
, Ha nil i ryr. V -7W I (i« dway., N e«_Yo_Tk: 
IfOnrr i KlN i f ireaiJlua lintht Ny nieil. 
Write itlui'IJj lilt 3-Li-.nl 1 1 ';vT Indlllntu, Boi 
!ii?'Vi. JlftnopoLltan. Kti., Loa Afiffetar 
AMEUfjLHS. Alert men i rjlcLeii'tu nual- 
ify as in-uranfe I'klrfl ■I'lJuMpr-. — OampMa 

I.NUF'iefi ri'nidefit lMUM'jI a:: t IwjtneslUily by file 
□itCtuor of she intlsl^ndinit publkaE Ion.; mi 
rJaliii^ In Hie nation. Enrollment llrjflttd r . < 

fd.Sii'IMMl! I ,| ■ - - ! ( I ! I i [ - .Ill 1 1 ■ I '. ■ A I 1 b j!l 

_A ■ ! s u - 1 1 r ■- lixrlluti 1 , I'e, Ainlm *. lena. 

EltjMKs'L'l I NY Th."u-i it rl<H'li>r khjt'p. 
Earn white lemtlng. L'olkfim, S-lYhiili-y . 

jnd, 

JIOMK Siody MUflflftptipz roursei Evading 
ill degrti'jf, Mi'rhaii LraE ; eWtrtc*l; l.Heiel; 
rtv|t; n.i'rwiinutb'ai : aiilomoHve: ritemiralj 

TBiti» mnl inherit. M E in ley Culir'jre of Kn- 
eini-iTlng , Ch.1eajHi. 

fiST 3 ob To "M r. try pHy hIiij' Olt 

Cflrlfl Sii in's tiart-L'Il. SSany snunrSinments 
i-!ifirr[v l Hotifh, Our foarlillLB |lf]p:i i|Un]iry 
yi'Mj fur S.ji EqE Spi'ij r i t y. tl'icror ^aiijjer, limit 
Iri’iu'i-lui, nftke eterk, itenoHiijiher,. typist, 
euilQEud, piN.*t :ii j till many ot her pnaltioiu. 
Write today for free ImmjK, Jl.st at (M-rltldn!i, 
etc PatferHQti Sehoal, (Arthur It. F'HttyryNn, 
fiifn-r fk^erFimerit riuiiiJncr, I'rlni-lpali , 

S_ ! 1 a ftp Bld g ., Houheater. N. T. 

MASHAfiK, Ily-'lmEhtTR'iy. rUn'leEli's, HlrUff- 
tcr.s itip racifi nl hri r rh tfopcitlv, Laukht by luaiL 
Fima I’orrespandence HehnoE, Alor, taoiu ary, 

A Ei . 

LE.AltN Markin Sit trade, EtKil, die mak- 
ing. Aiifomaiie run! namJ icrew midiinn. 
Modem fthnp tnetltyils. A etna I work. Jribs 
□pen Tor trained men. Employment helm. 
Liu -I ratrd tWo-klet free. Vlllr i S-"rew !i{ai 
rhin u Com piny. API Fj.ake fiErecE, Ctd^ gp. _ 
LEA UN a nt ib mifhanl'-- . Imdy, tp-e 1 n 1 r Fti rf . 
WBtrMnjr, h'H;.: [rlr-lly, rsfrJyi'TfitlOn. l)lp*el. 
SteyJn^n 1 *, _Malru Kimv^ ricy. yfo. 

FjE-ABN F.atr-E metbnrli solrlni; arltlrmei- 
kal pmhlcini ciiriekly. Frederick A. rrmith, 

i ! 1 1 - 1 ' CourC Chlr-inn , 

OFFICIAL Syn Eeir Mflnicak 

Eleetrle. f'las. lie* a larvire qiiKrt- Kyery 
refrlKcralnr iurt ej|iln,lneil, [Tlaiimnis jihnwn. 
t K G pi lie-. Ifoosa leaf. I.ral Jjervlf e liLniJEng. 
•SY ii IN jHi-tpaid CoiNular A E l---I i untc ^ iTe-', 
Boom fC^Efi, 280 E. Ontario &L,, Cfifcwro, 



PLAY&— BTOHIESr— MANUSCRIPTS 



SCBBEN Wrltori — \loik i>]> it d||(it sup- 
pi I c s '[JNrs' I dr q : Samuk 2"'C li -oSn;', FrEeit- 

jziiiN, L ] l J , (M>:iI«?l, Nmh Y.iylt, L 

STOillEW VV>nt*il io sell mi I'nminhfilHin. 
Fnirsuij] ,;iles uljtn. I’rnuti Spniep. IN] 7 
ShT T've B I d|f„ S an Francl n o. i ';■. 1 1 r*n i L j 

wanted — U nusual jnuMMTijiis iw puh- 
llra£Jft.n. Fortuny' n iTlEplLshPCy. 17 Writ US. 
New York. 



CARTOONING AND COMMERCIAL ART, 
SHOWCARD WRITING, SION PAINTING 



NION Palntinj; letter HHCErrm rea'ly l<f 
use for quick layouf. tlluatratliuihi Liostnil'I- 
Tfeidquariers for hwiie* study shnweayd latter- 
ing | m trupt Iw. Thampecm Bchool. a"2*2, 

I'ontlie, UtehtffftiL _ ^ 

COMPLETE CnrEwnlnR fourse eon s t s L Entf 
Of spira l |i(Klri 1 iNl'iuk qT |px ;4m«, drawERI$ 
hoir.J. Teu-suuare, crtiin*'!?*, tu^nx, pep. j|i, 
India Ink, tNnrsliPu eraser, tacky. [H'lifll 
rmlnlnr. trselnff piper AP-d ilmninii paper. 
S2.H0 prepaid anywprrf, t’i*h. otiwR. mona.'y 
Hirdrr ur sEanap Sj ('"ii r iJtf.ell. .yidmcEalr. N J 

SILK itnrwn prorws. See our ad under 
Print luff Outflis. Art set CP;tiflaUf. 



AMATEF'R Citrf nuiNlrE i— Win (23,Cfl. No 
dmrljijf ability noeD,sary to wIp 2* pH tea 
In all. Rush name on pn^iraril fur nlu*bls 
Ups an "Him* to Make M«iey 1V||h Sliupl* 
I'arEHwns," prfae entry blank JhiE rules. 
Si'iiit no (non (ty, Ptirtannlsi c Kiithknie, 

iWt, C-y fl ■ A ■ Fluent Bi ll, Ohio- 
I ’A ELTlH tNINlT, H-kclch I mi . etr. , by Afe*- 
andcr 5Tiirriiy. Hi kann-. fi88 1]kL'lr*riuJLS. 
fneludlnji pran tbi 0 ulif-Ex, pens, pepnlls, draw- 
ingH > rttirtje.l (t.fid cufnplela, Hlntrer 
Sert Ice, K- |o«th, ClwfUnd, QTil O- 

CABTDONlNiS. aiwtrMPA. He by Al«- 
andi-r yiurray. id te^Mms, Nil'll liJu-triLjoi:*. 
Irp-iijiSi ne pnetire nheet-. per til firkei o8c. 

Train tterdi s 1 . jj n sthEtH i, W j-.itut - 1 n . 

RRAlYlNfl Course by AleStandef MurrsT 
^d cejNts, Ann sec. Hue 271 , Hedbelltr, New 
Turk. 

rARTtNONING Cuur e: Thirty illuttrilrd 
lesMtfu, cuei 780 drnirlnks, pms and pmollf. 
It. 80 cmuplete, fHKtjaiil, ^':'3-"-'ll BiuiJtlSl* 
liny D t.l\ Unll ytfMJ. Cftl If- 

AMATKT’H Cartoymistft, earn up lo 1^7.00 
sveekly. copy In it eaito*ins for idilitlHTl. 
St* NT Serrli 1 *, Argyie, W I -.eon tin. 



ADVERTISING AGENCIES— 
FOR ADVERTISERS 



LEARN ,Yih-frU#ip»! aolT-kty it homo. 
Krtry pmltfll uMn No irH hnisky. [>iii- 
luan ictirtfll ednratHm .sufflelent. Inlerrsl lug 
book Let iidil reipjlreiiienls free, Fak^-Dlfli 
SWinnl nf AiJipHUti^, 7N70 1 MlcftJS.n Av*- 
nti£, tH'pl. ff-lYl, C lit pm. 

AT>Y KltTI HE Sell by milt. lionkJet IfM. 
CUuiilnU, TIJ M inker J-Tsiri ' I -i n 

WEATHER FUfRUten, Excel Lem niTir- 
Usern sir Li rejiHu in*. Hix. 2“ rents-; hundred^ 
S2T7. Lt nr nine, : 187 FiiB Rtfftrt, w» fwt 
M.ITCIIES— -l.-'iINt geoki Ut.SY. QfM 
rush Rate* Etu-sh prinLEsif inaE-ructlon*. an- 

der-solVi B ook M itt-h es . t utawa . I|l I nni e_ 

A [.nVKESTISK : j Lineiiaft ’national mail 
order tmlilfcdllonS SI.rJO, Lists free. Ad- 
yertljlris Bureau. ISIN-C CutEige Orote, 

ClilrJiyu 

IXCEl Dliphy adverii srraent 7(3 mae«ine» 
ye'ir 521 weed‘d L'upulir Strelces, AtlinJtie 
^lljr, tN. J.| . 

A I) VEETISFNC P’ared anywhere, HelV- 
fMl, free Mrrltc. Hale guide book fre*. 
linker Adrertisbiff A JTenrj , I Sir W. Mi-JJion, 
Chicago. SutWHsDrs tn Ankrum Adrertliiog 
Asrnry, FftJildlfiliCiT 2 7 yri fB, 

ADVERTISE Profitably : SI 7. reaches 

fi.PVkl.iUm -■sunday uewipaper readers, with 24 
word ail Neyf^paper, roa -- be I n r rptr- guide, 
ffre. Chi Cairo CnlMi Agency^ 20 West Jiek- 

wnit. CfrkiKn. 

FREE — N'esv AdyritEycrs Rale Guide, 44 
pspe-s. Includes everyth Ing. Lowes! riles. 
1' U Brown Advert Dirig Asonclf, 140 H. 
lirarborn, Chirago. 



BUSINESS SERVICE 



ctriCAOO; liraiwh nmee “mire. Rtisi* 
nesa. # personal, niHurleKl aitiir^is Ip Chli-Hsci. 
Connl^lw utfiinla clvtp (DnolileriUw. 
Personal repre-rnEatlivn. Inifdiaite Tele- 
tdirtnc .itail ^ei frtnrliT . P ittsfield BldH, 
WASHI NGTON. I) C. r in* 1 1 addrefi. Vat 
iuj-Onf-si nr perFonal puriwio. Hnvklns Mail 

Hr nier. >[7 Fiturtfliimb, 

STAJftfFAFTT ' R E R ' a AddresSci, m ]twC 
2-1 for 51, National Senifc. 37 N". Ninth, 

Criunibn?. Oh io. 

WAYS To Make You 

ran lin it- other 1 ; have. This nc.v atitaiirui 
hook u E It startle you, 477 pnges ntlr fS-SH 1 . 
I'ljjhurir Meehan lea Itfi], Bchmo (C3ii, 288 
E. (litlurin Si.. 1'hk‘kgo, 



MAIL SERVICE 



II. rid MONTHLY Maintains New Torts 
yiRke. Co-aperalJfe Mail Service, J28-P l,ex- 
inglurt Ate. 



RUBBER StAMFS and office 

SUPPLIES 



CCS Hi ON Mounted, one- two lEnci 2Jc. 
three flue. HiBiialnrf^ 11, SO. OfTlw printing 
outfits. Stamp Works, £14 Krtiiltr, t'wri*. 

111 . 

ifl ' Al.E'rY Ft I." : ' 1 1 - r . ! I :. 1 1 1 : . h'. i !i-rs. 35c, 

Frank Landis. Auburn NeL r. 

NAME, Ait. If 0.1 3. 2 line* 3.7*; 3 libel 
^ j-t._ U'orki, Auhuin, Kehr . 

a LINKS 3-1*. J LEnes. 15*. stamprlie. 
FP47. Springfield. Malta. 

3 lil NFS 27c. 3 Lines 37e. Stamp Worts. 

CtuttrrpoTti N, v, 



popular mechanics advertising section 



47A 



TYPEWRITERS' DUPLICATORS* 
OFFICE DEVICES' 



or Fit K Jfaf litne-s, neu, used. Kea-iHialde 

lirlres. Mitehall'a. I0-UF7 LexJoslon . Nun^a-f 

otr. >fa. 

TYPEWRITER Rib I urns Wt, Worth S3, 
fn 1 1 .1 T'jiiii t-ir* i ! Lee 1 1 iir.ir I). Hernando. Miss. 

UMdl’K Ptwliet ralrulitlnri SM'lhino wllh 
IrutrurMoni- Adds, auhtracla, Jl.CO pO-t- 
pald. Metis vern, But 115, Hi it ion A. Eu-t 

lAvei-pOOi, Ohio. _ r 

N K IV 11.71:' AuliJOUtlr pi id live Medline.. 
Fully giurmueed, Js,n satiC Boi 
Altai liuia ( "; l I J fmii H. 

INCREASE liii 5 In c-s s now. “ Kirn I Li uTw i ili r 1 
Et'H.ity iRencll Printer rcpTinla lhnukmiil- tf- 
erythipg you typewrite. hiiuJirrlt^, draw or 
Dave, t Vi tori. }IEL7,j to HI, CO. Terms- 
1 1 tu -draped liters tare free Lo business or pro-- 
ffiiijfiiitJ meii. I'lusluit-Jlh TtiibwtIIet Sup- 
ply, Di-mrlincnt K-3, rut -dHirp h. I'a. 

TYPE WlT PTE IIS ' UupITril on . Iru iVl ■ 

£raph|. Write for free lift tiRW TtulrhitH 
bar e ;c Ins . Have Li a If. Pruitt' 5 IS Pruitt 
IS Me.. L‘h Ihi:d, 



printing. MUlTiGFIApHING, MIMEO- 
GRAPHING, GUMMED LABELS 



ll.WF— SMI LETTBJRHEaDH WLih 3 -"hi en- 
1 n tijci-n ^ i 7i4MI -Luti'niHil - ; eln. Uennevilli, SUIT 
West Roosevelt ishck. Phils del plain. 

MIMEOGRAPHING, 1,000.131.85". Hjiii- 
pEcs, rtuT'tvn Ertterprlse?. SI IriuLil. ll infi- 
ll ami on. N. V. 

FREE ITfoeiDtE _\J Liueogi aptilng! Print- 
1 n e ! Popular prices I S-ytro, rummers Grove, 

111. 

|‘H] XT) \f * — Kai-i eLutii'n, UMieere, i-n t ii -- 
Free ejtlnmt-e*. MilcheLl'i. Uilo7 I.Ltinsum. 

kanna, ritv. Mo. 

l 1 iuii Hi-sixKfM# cartl* *i,Fa : Mi. **&*; 
Ty r tm. ta.fl, 1, National Hite* Ajjenry. Bos 

I IKI, Ciii | he i.r | lie, Pi iir 1 1 la. 
MIMEOGRAPHING, ~iW. $I.M; -HM, 

l.flCW. ii.*\ I’op-Y-Ot. U7,D s, 
jfrriA-r ]] . M | |iv h i.lVfn. W| umiri- 1 n. 

IJCTTllEi ECKA uia. a‘fl j'CiUtld bond. ftttgU 
and It 3 ?! lvlilce (itvelapts. Mi cs. li I2.SIL 

I'ik* Pr l filery, llrjfkfflrd, Ohio. _ 

Situ. TWO-COLOR Gummed .itiek«n. four 

I I l ies , 1 Ur. roll 'a* Spick a mi. M o, . 

Mol a HUN F ■ 1 IcvtlUK— MO eit' 

vrluprs and nerds ftr billhead* Kuhler t*re^. 

II ~w A shbjfrt g P. Yfnatreri, N, Y- 

ENVELOPES. Ptsln. printed, stmHry 
nlze. quinlllr, Sample*, estlmatee, I'p-Iht 
- at E nvchine Supply, Prance M m. 

1.000 iirstVV^H t.VMi Sl.IHl. Ttic lien 
PraanhlEit rtlmery. Aihlsnd. Ohio 

BrKlXEPft Cards. UQfU). SI DO. (h.-C Free. 
Sirllrlde Primary. ii« Jliltrlde Avenue. 

1 Hifr Ah E gted;. C alif , Altehtl 1 *iM 1 tHh E 

STATlOXKBY, I'lrcttlarA W Dllers. i anl-. 
nrtvertliJnn iperlsit lee. Waraulr^. Onvlnnl. 

HreenHiKid. tYj^eMHiiin. _ 

itt.OVrKUS .Mil ite tuitanerfl. 5tKl, ta.HD. 
£[iiii_i- 3 rilji Mir. ftlmciTi, 2H:1S Obesr. Fl. Fjiiiifl. 
" moil' BrSINKHK Funk tl OD. Cy<. Ec Prrst. 

Boi ng’. LsTrndalr. Calif. 

Mum lii.ti'ri'KHs sa.ft-i — 3'>int. As-orteJ 
fuliM-s. der ’ftn ' ^ T K fUitlriE. Ottawa- 111. 

r.1*0 LKTTK EtTEKAriA. Enialon**, stalr- 

■□enti ll.mi 1 .yoo. la w. £4Ululn. Ksi- 

niutiilA, Kiriviiort, New York. 

PRINTING Prices slashed. ItHUl hualnesi 
1 'ard.i 9lic ; 1500 slsiemenle 31. 5.1; lliBn letter- 
h rmls. Sl.V'i: 11111(5 ean,cluijicis il.B'n We pi L»t 
flirrUEiilmr Ernns 11 Niainex rar.E In u nrvii- 
DUier. Kitwaral- How* ml rotjtoi-al lun, Hi'.UHE 
Ijlvernoh. Detroit, Mich. 

UIH ( 7 rtA 1 Vt „A It H . r^ttn-hendf . ei:i c lop r ■ , 
(MMLeard*. 12. 9-1 3 (Hill ; MCWl. 3S.B9. tjt 

nrimlnii low prLtei. Ssmplei- ( ■ t^hIii r i n t : 
liarrlstHihurg . Va . 

3.00 EACH Letterheads R% rn- 

irlnjirF' Si. Od pi>*CFniJd. Titcktr' Bui til. 
Ipall atutp^llir I nil. 

I. A It FIJI — All kind*, W'rl t# T stiBjjIes. 

.TltSCo, Hm lia, HqtyfJte. Mm, 

Eion 5ir2i4 four Line Burnmed ftlrken, 
i'tic. Mnrlt a Pr lptcrj. F sgtnaw, Ujrh, 

ltHiU ISPiFlNEjim Card*, card ca-e. Il-.H*. 
Miller. Prlnler. Ambler. Pa. 



PRINTING OUTFITS AND SUPPLIES 



PRINT Your nwn cards, “(alldnery. e-1 renj- 
Urs, advert l^lnjr. Save money, Kiay rulei 
furnished. PYbil for others, bin profits, 
.fun tor rtLitnt |H. fti% ; Job prc^tn 111 tip. Ttf- 
tslla free. Kelsey fa, ft- 11, Metlileo. Calm. 

PRiNTINQ Pre^^ei, tyne r Nupplles, IE In 
Ihts Hr. 1 -inilfi Blfhliml Pb 

Ci9 PREKS* (ft, (10, Us main lists Tc. Nov- 
elty Shop. Downs vllle. LoufaUns. 



KANIl t'rfi'i-, lytie ami ipnnfiere TrliUrrs" 
■ UiipLleJ- Adv De mjuipjjienl you ru'ed sml 
we nuotc prices ; or s-cri ] stamp for njUaluif, 
P, PelJTcr, IS-lt; tl ('tiluinUla At., Newark, 

N. J 

SILK Sa-j-fTfi prpr«!i». For -how cards, 
stirLK. dlsi»isys. etc. Decora liny love, furtil- 
Euie, novelties. On. paper, t ardEnm rd . maul, 
nirtal, olhrr luoilurt-. LitvElj IrerilcLl. l'iijH’ 
pdete Jnntruni lun, Partirulais free. An-et 
(“oNismrtjf, it:t 7 i’i-e Building, JltKhf>ter. 



PRESSES. Type e<|u]pi]iirnl ijAryaln II -I 

ffee, Biailsliaw , ~.i2li-PM llutoil. i' D li-t**; 1 *. 

ItAlKjAlNH — Pj-eisen. type, supplies. Send 
stitnna, i'1> Hatviird, FantbrUlge, M u ^ -. . 

BARGAINS. Presses, type. Ll-i flc, Ilk 

chan^ 1>- 1^, ^2 Grlfol. Xleilden, Fonrt. 



PATENT ATTORNEYS 



INV KNTOHS! Send limtird lately for your 
n.iplei of <wt fc l > r frire booh-. "Patent Pro- 
iCi'ilnn'" ind ■'Sngpe-.tlans cn SeSlIrtE an In- 
Tfrtl lT>d.“ r Hilly- el^ht pnEe- of Inrerrctinr 
facts. They iel! hew patent laws protd't you; 
kij.d nit skeir-h or motlel needed; simple Btrpr 
to take wLiluvm enst: how nun'tssrul Inventdrs 
have -.eritrcrl iinani-lal asaistmnf-c; ^hnw Inter- 
c-lltm j men t IfutK t jllu-trate Important snr- 
'■liiioJi'at mol ententi. WJUi boohs we also 
send rrse Evidence of Invention (urn: In help 
establish date of disclosure. Prompt vcrvlcr, 
j-j'Jsonjble tees, -.pt'elal deferred pavmeni 
plan. Slrkteit recrery. Tliirtj'- -5i yeari 1 
evprrierji p. Jllshevt refcinnrc', Write Hi 
tuifty. The fflrts in our boohs sire woTlh 
money to the p^aiv with a frond Indention, 
Addren; Victor J. Evana *• i'o , RuHterrd 
Patent Attorneys. 9inj-.T Vittt-r Eulldtoe, 
W'li slilnaton. D v C. 

PERSONAL AH rut loti, Moderate >■ har* r t^. 
SI* year-, meiuhei- 1 "eiaminlni corp-" r. S-, 
Patent (Iftii-e. Over 1’ year-.' ciperlcnce in- 
i-ludlnit patent warh for tcadlnu Fninnfantur- 
»t?, Master pjiicnt law W'a -hinjrtoii 
i- late. tYriK Tor frer F’nxif cE Fiurnl tent. ,r 
Ail-Jh'.^ lien J u 1 ik Lit iVr kucer. ItiLi-’CreiS E’at- 
enc Ar turner . Parfe Roiv, Neo York I'Ttv . 

INVENTORS— RHKlll Jilttn hWty hire Ut& 
roroFrtcrrlul pan Hi Ll R le*. Write d- Tor free 
Ivwk, "Pul frit Guide for (he Inventor" and 
'‘Record of Imeiillnn" Term Delays nrt* dan 
scroll i in patent mat ter s. Free Jnf-i i.,:a? bin 
on lir.Lv 'n prorced. CUrenee A. O'Brien * 
Ifyniin Berman, Z&2 Ad ants Ruilding, H’n.h- 
inglon, 

PATENTS -Trade marks — IVnonal ..erv- 
ice. rcascinalslc chirm. PicliniJnarv advice, 
IwHik iind di'rliHHJr furui frtre. Irslu^ I.- 
Mi < ’aiFu jii, 1(i<ll« Iiiiej-iiatlSrtiil Sllily , IVa-di- 
Ing l tm. D. P. Knf E. h tv f ti i iMt rtii All ijj ney. 

"INVENTIUPSS GuliEr," ](HI imuimnlrnl 
inO-L'Cmerds. free; edvlsee On 1 >ta I ent i n ir . ;cEJ- 
iim invefitlorn, Frank Lcdcrnmnn, Triliunc 
ILldg... Ns-w Y»rh. 

PRAOTirAL lucent Ion j new sulardf ive- 
fbre paten Liny. lYhtt have youV Write 

1'barEcrci] IndRutc of Acpcrican I men tor r. 
Pent. <B, Washington. B. C. 

PJiTBJITS — PiM*r service Fftr mknurjicliiir- 
CfS end Irnlli iilual liLU.'jnnT' ixtuNHsliiei] 
TH9.1. Jlei.-,Qtiable rhnirtes. rotuntJ Fhanrllee 
.t rlvarjdlce. Patent Altmnrjf, fiuJ P, SI reel, 
\Va sh i niton , D. C. 

ENYESTOHS— Heltil fur fi rr tnHihPt '-p a [- 
cnl-Henne, 11 Jnternration iia^nl on ill jrrars 
cyperience. Leeey A- Lacey, Dept, ,1A, e.7.i 
F St., IVajth Ing ton . D, O. 

L. F. RANDOLPH, 3G2-B Tlrier Buiid- 
Injr. W> ;h Eos ten, IV C. I,rtw cost. Rook 
nml HiUKBlUtn IrTe. 

PATENTS. Protect your Idea hr secutlPf 
free "Proof of Invention" folder. F.mp- 
' local personal aervlr-e. Estahll-hed aSfik. 
E. E. A'Toonian, 971 Woodward Kulldlny, 
Wl'-lilngten. H, r 

PATENTS, Instruct ions "Hnw m Kitib- 
tlih Your ItlglHn" ftruJ fwitr. '■ Evidence *r 
I'rtneeiitlwt" — sent free' l-sjna-tcr. Allwine 
A- He-liiinel, 411 ItuWrfr'i lluEEilinrr. IV n.|dL] n,^- 
ten, B, c, 

PATENTS. Booklet free, flinhen refer- 
ence?. Best reiuEts. Prompt neu assured. 
VVstmn E. Potenian. PaCenl Lawyer, 721 
Ninth St,, Washington. D. t’. 



FOR ! W VE NT 0 R5- 



MODEL Suppllci for Ihf liirentdT. Send 
' !■ ida mu r*r 1 nr ales!. Pierce Mo-iel Works, 
Tinier Park. Hi. 

"MOW Tn Sell an Invention." BoOllet 
of practical inform at loti, compiled, by Reris- 
Eernl latent A [ terney , Podiiali} f t. P. L, 
Drew. HoLart llldit. . San Frsnrisrp, CaJl- 
fcrrtla. 



INVENTORS: Send imBirdlilcfy for your 
L-opie* of our new free books. "Patent Pro- 
tCLlLLin" and '"SugccntLon;: on Celling an In- 
lenlluir. ” Siily-eishi paces of 1 ntorevt iut! 
faett. They tell how patent laws psolecl yon L 
1: in;] of sketch or model nccdt'il; rJ tuple Elepa 
in take without coal; how -uecessCul inventor* 
hate serui^ed UnanrlBl. assistance! show inter- 

■ dim luteotlfiini; l Hum rate important me- 

c han kill inoiiiqcpii- Wltli bcoks wo tl^o 
erfld free EridetKt of Intention fsTitL So help 
c-laldjf.lt da(c eif (E3sclH>f.tire. 1 'tomtit servlee, 
reasonable feet. sriecliE dfrefreit payment 
plim. Strlctr-l reertcj . Thirty-HSy vein 
ciprrienrc. Tflphesl refefehies. Write ms 
today. The TbcIs In our bwks ace wnrth 
niHsney lo Use man with a *uUd l mens ion. 
Address r Victor J Evans ft; Cn., IIi'iiLstanit 
Patent Attorneys, 001 -J i'Jctor Iluikling, 
w* - h In I nr, T>. C_. 

PERSONAL Atlunlion N 3 1 ■■ ti- r;i,; t- rha 

Six years, rnetnlter "rHiiOlprhfi rtmn" I !*. 
P.Ltrril Office, (lier 1 1 s ears' eiperlenee in- 
1 ioitini: pHl«fflt uork for iraillnc M:anutartiir- 
rrs. Mit'Kr natenl taw. ii'asliEnifttKis aaio- 
elaif. LVrltc for 1 free ' Proof of Imt-ni loh.” 
Address Hcroa-min Welmrr. iteKl^rcn il F'at- 
cnl AUtimcj. :tk Turk l luw , N ew Y or k Pit y, 

IN v LVl'OttS — xmaLJ ideas may J;a>e ]irK-e 

■ nsiiinen-laJ poaslbilltieB, Write ns for Irce 

I'Orit. "Patent GiiLdc fur the Inventor" and 
"Etfforrl of Invention" form. Dclnyi arc dan - 
-jrruU! in. paletil ns at ten. Free Information 
on how to proems!, riircncc A. D'lJrlen A 
Flyman Ihtniin, *!m. 2 Adams BulUMn::, IVash- 
Ipgt on. T). ('. 

HKXD 21 t’t-. for ildl'tetln A llstinji 1n- 
t citl ii; n - wafllrd tmhiy Isy manufarlurers. 
Aifdres* ItiCfsitlim Market. Po-t Ofiico llua - j T , 
Cily Hall Annex, New York City. 

WE Digihv yiHir ItHTiLtiun, patented or 
Urtpatehtei.1 .Unite l« sir tlrwwltips. tnvmtors 
Di-ntaV luslEtnte, 3.1S9 Grand Ither Aye,, 
Detroit, Nlks-h. 

INVLNTIHtM C j - h hi cn .unr lrivc=ir|vo 
n 1 1 1 1 1 1 V . patrnl nhflecessiiry, 1 nscrjiailnn;il 

Ittvetuari HfirtLce, “.u:t F Street, W a >h ( ust ur , 
h. s' 

PATENTS. Trade murks, rirt^rt r^l t low 

cost; m it ’.bier rifhintir senli i-s. Saunders , 
■: 3 1 ;(i K'. a n*. ChScaatv 

EX PERTH Will hu I tie yim Hnivc umr In- 
ventive pTOhlrittB rnuttrlf — pa lent Ink — HrTiinj; 

IlnHOeieijs, (■«■- Inventors' Crnjnselor. L.lantll, 
Calif. 

WE Pun r +?if uily hell ImenUorn, tmicnieil 
and unparented. liVrlic for friUf, and tell 
us ah at. ymi ti 11 r c fur sale. Chartered Instl- 
lute of Atnrrirap Inventnrs, Dtpt, t-C, 
We ftilnjL 'tnn. l>- f, 

T(J Invent wi: W’e stci In the maikot to 

fiinc-hfiie a Rood patent, preferably a £ in all 
Item made c-f me tat VVltl purchase oulriithl 
nr royalty, I'ui riiasilns vpent, 3-11 Fmnt P5t, r 
Nrw Voritj N. Y. 

INYKN'i'ORS: "Uiklm li;-. em lun- tmv." 
our 32-paie ill unrated hook. Dial led upon 
rerelpL of 3c pofiSajte. Creieont Tool flasu- 
yanv. Dent. r A. ClnrLunntl. Ohio. 

INVENTORS— Semi for 73-jnjja hnuk op 
PBirnt:. ReawruhJe terros, Cmnrl(nUnui 
ireatmmt Tu InventHilcj. 1,. P, it 0 . 10.1 in l ph. 
Rtiidurfd 1‘ilenl Altomc?. 11(13 -e Victor 
Lid.-, , We-shlinrtvm. li p 

1 HELL Patent f. Eitahllihtd In 3SSKJ. 
Char lei A, Rcotl, TT^IRNI fl arson Aw., 
Jlwhrider. N. Y. r 

41 VEARH Hun i-’isTiLl Immtlng and mar- 
knlnrS Intent Jons on royalty basic. Your fcir- 
tuite Hi?’. In my methods. Mow to Inn-rit and 
irarket. Hrnd SAe Sw Jiff' Hpeolilly L . 

ITaricll a , SM>lo. f u r slet aJ ] * . 

SELL Yuur pat Cut tlumifli a Smill <ltilb 
fled ad Ir Popular MccFi*nirf, .Umj Inictiitirl 
Jiavc found buvm in Mils Way, A*K me fur 
proof 171 fl idly stfid 1 1 tn yon V ■ W, 
John 1 on, Man ape r. <!l asrl Ited, Advert Dim;, 
2(ti} E. Ontario Ss ., Chlcjftu, 



INVENTIONS WANTED 



SMALL Invention’ wanted hi 1 risiinuraeiur- 
*t^, I'll help you Midi j our SncotitSuai. Stan- 
ley Hull. K-7»Sil Epclitl Avenue, GkrelanJ, 
.Ohio, 

ISyknTIoNR Wattled lw ifliny rutmi- 
Me eort-i-eriis. Write, Doi 371, Vklwbui F. 
Mich. 

MANl-rACTttlUiR Wanl* ne* idej* and 
■ Jh -J h m-s rar rri'Jln anientu*. aDu automat be 
Item - 1 , Box lfl!YY ^-t. Jacephi MlBiourl. 

Ft AYE Ton a .iftiitiij, pr*elic*J lEivenllon 
(or kale, patented or nn patent nil ir * 0 , 
write Chattered Institute of Apieriniri In- 
venting. Dept. I A. \Y sail i ngl un . IJ. <X 

INVENTIONS Wanted— Patented, unpat' 
rntcrl. If you have an idea for sale, wrll-c 
Hartley's, Inc., Bui B33-E, BBiigor, Maine, 
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POPULAR MECHANICS ADVERTISING SECTION 



PATENTS FOR SALE 



OUTRIGHT — S. -r.LEhi^Unn rlschl = "fl 
Eanncnl |iO J< U“I“ <|pv Ib'i- 1 1 1 , 1 J hjMillttt J V pre- 

^ — r 1 1 - re-NUJi i-il Ilf ac u - HiTtr hy .iT III- r' thiU ai- 

lhurki.nl lwimns. lb W. Turk. nl Ifarrardl 
■ Pim M - 1 1 1 1 . Ma n a. 

P.Vn^TKh A ul 1 1 | |l:i I lr ni li M leel lursl- 

Iiik (3>,"\ i- r, tYi I) til any uiUnti- ruck, Mii'l- 
>: ■ i : i m ■; Hands Tree at all time’ Herbert 

J 1 • 1 i i I ! i . i 1 - -7 Lii' II dii,-. A 1 '., (h. ,i 1:1. 
PATENTED A u km i ii I i: i- 1 1 : - r i " - h 

mns 1 1 n. FstliigmsheTr *r alarm. Mu)- 
llplleH eUftt-lercpy, Opnitti vrllhwl hrtl from 
lire. Entirely new, F. RAhlmiiyn, 32(1 

Ah' Kit: lev. H im Si Howlu, Tclst* . _ 

II llt.VL S'ih kr; iliii.irfuirr fur labHH 01 
randy j-lnjj. Neil outright. A. Pearagn, "gi-j 
Tlgg a_ street Dulmlt. MinitfroU, 

ADJUSTA RLE. Turn Iti (use diiNch nec r i- r. 
ili-t liliwtll, IrqCSUEll'lte, nrurr Ii-jL. tutUf*, 

ehef-t. hntisewtre* (hitflghr of royally. 

] 3 ;i *!■■ ImhrJnff, Irw i n, Nebraska- 

liUxii Vfliir nuEem Huuueh a Jinall I’lasF.j- 
!trd ail Su Fopulir Mechanics, Man# Jrntritnr* 
ban * frsund buyers In tills mi, A«k mu? Tnr 
iii-^oT — i'ii cl (idly lend It U you F. tv. 
.(Mui'irin. M*nngeib t "I a.s *J fled idivAlllnfl, 
d-iU- E. One aria St., Ch Iras’*. 



MANUFaCTU RJNfi 



WILL BulUl dlu and i=taraii> 1 INKJ flit 
Any xhulM? Slge^ uii t r i n, suriurc 

Iru hi-t — t"J ;>. ill). E'milsirl Inn lithe .10 hr*. 7 l| ; i I ■ - 
ufaclurlrtit, Wire forming. Soulltrra i’l i.ul- 

ikI r. f^J, fni limen d emr. Miasm] tL 

ANALYSIS, lit.-, rail'll. McittrU guaranteed 
fturiituta-- HI jjiti-Hi r-jihiruii Tree. Sjierltl 

pil' t-, J m ' If. Gibson Labor fltarf. Chortiiits, 
1>S-l 1 12 Sb itivj. I tie, rhl£it 2 fl. 

IH Er*. M.vntifiii IufLjl;,:. .himrinir Fire is> 

I 1 I iLUl r - I’ I ” 'I. Mfg., [IH I T '■re tit [f ! Il AVf’ 

II lit, Smith Mllnit ittm lisi. -M um. 

MA.Ni r FA' ; TI "KING. Die;, itiicnl.DfTy, 
hi Kiel;, bratmork, white mclal vaccine 
moulds. Calut-oR ic, Biuir'E Mrlal fJpcei*!’' 

ties. Kans iEi CUT- 

SWKNTEli.NH Manufactured In any >iuan- 
1 1 1 v ul So* eh*i. Stampings. die;, n-ivlv-l;-. 
etc. K^ILiiiatr+ and free raisins ‘ rrirtal 
T«il (la., fftfirt, X, C incinnati, Ohio 
TWO ffalilllip shop baoka^-Litlie md 
I>rlJII:cK .l'iiI TTirent r,itLln.i:--fitli , J with hun- 
iJrvd* w valuable "SUnkT' ill (cowered hy nut 
rt-aful tiiti'Ijaiiii.i all liter the world. To da 
regular m n ye i.[U S'.’-k I jt . earlier and heller 
>ent! fur then a Itiiv con hr>nl£:. lioEli frarEpaiid 
f;nr IL J'i. t 3 o{iular llcchinli 1 - l L renn. li'iuui 
i C 37)* 21HI E. Ontflrio ?t., Clik-acn, 



MODELS AND MODEL SUPPLIES 



NEWEST Kit It. M S. Queen Mary 
lusurn- 1 1 turf UaterLalrt and parts to Itutld 
7!l in- h model of mis fainmn rp-r-td. Plumed 
hull and new raclltiji of bnlhUnu tit? sm.[H7r- 
stntrltLre allowing rhf rnmEcl Ld lie elerl rb it9(y 
Hu I ileil. only irir pioa-ant ^rirk left fur you 
to 'dn. AsKorlniCfli tnvHi iltis hull. Ed.vuiiod fur 

• ii 1 1 i m r rutin I hrt lufUts. cul limits pn> 

[«tier;. pa ini. raJLlnp-. tir. nu noUstaiiL 
flundersen. It 10 A TV. Flonmny, CflliMfto, 

lifAlt'llEHSKH .Mr nuxlel a l rp tine nmtora 
M Si. .u. II. I teliriiiin, lAOll IS'sufitelL lid. , 
i 'lih-ii a o. 111. 

SHIP. Airplane madieEn, List free. {Hi- 
m.o re, J i o t JaiKi i. BlfMe. ^ j unta m, 

] N YKVJ'H IN * -Sni:- :! | lie a: UMT I:i; .- LT-r! 
rnitinterilal pnEailj-illti^, Write u- 1 Tor Tree 
booh, Patertt Guide fur tile Imviitof, 11 ' amt 
'Rcnird ni Ijji *, pi iun" fnrtu, ih-taya arc 
rlanjtefair* in fiuNdii m alters. Free tr-fomu- 
tion ■ ti hpw tg infpeeed. frlarenefi A, (I flrien 

* 1 1 rip a u Krtmaili riftd Adams UuiiJinR;. 

\Vi5tilnjrton, [ L C- ' ■ ‘ 

Mniu:i. U-iktT, hill",, 1 1 1 "A I - 1 :i :I.H fur 
dime. 1>etmy Mo..iel Shop. Munrle, IncL 

ENGINKS, Models. smuhjUm. Partlrtitira 
tree. EtrliUnesa'P. ig X- I’llpinn, ['httaco. 

h.t II lWaY Mmleis. Cala'-'k; ha ndtiouH 27'^, 
WaHlitr.1. 21 7 E aM Et i ,■ . V, itwa nkce.. 

MOHKIa-S — Your Ideai iJeLeloped Snio prar- 
riral uorkinc LikiiJU.-,. ;iu jean' surccasful 
L'SLierJi'pre ; Ihttufandi of situ fled customer* 
liMifldtnim Hcrylce .cu ara n lc ed . Bank refer- 
eisrta. Send Tie pohUe* for 32-q>ai?e Imisk - 
“ Malting Intent Iona T h ay. Ji Ctc* enl Tool 
i n m in ny . PepE . Y . _ Clmd nnal t, Dhjo. 

MODEL Of modem passenger Iwajilotlte 
sire, unfolded IQi-lfi In. Here, iciuratflr 
ahowti In cwliirs. ut* all the Intricate n-urts of 
a iriodetii jfJant of the mil-, rmrmleie oIHl 
tepder IneAlualdo for aru-ly. Of Ereut Li- 
terf^t and fuelnailQn to Iwys are] ntlirT- kn- 
teresled in raNrnodt. #t.in> nr^tpaJtl. Pop- 
tilar Mcnhanh'* Pre?*, Itoorii (Cfi7j T ?00 E. 
Oilman St,, t.rh l'-q ««. 



JlEATiQI 'AJlTERS Fi>r yat h| ftHln.es — 
Marhl chca 1 1 .10- f'ftO i jod Cliis A. I.hst fret 
Itfuaiiarcd i-a1ato$r of HiEp tit tine- and ran- 
-flnsrtlion ieti lie. A. J. Ft* her. MtflS-i 
Kt inifnh Ac . Etiival Ouk, Mich. 



BLUEPRINTS AND PLANS 



RAZOR SLADES— SHARPENING 



VOUIt Old ra^or (iljilci alia tricked like new 
f'.r Li Prfefh. f!. Ml(rmieh r 221 7( hlo Kp-ring- 
tield Ave. , srhltai-u. III. 



WANTED — MISCELLANEOUS 



JLH KPH1NTS F or hnrncrpMilc mriil air r-rtn- 
i] 1 1 iHinr.C Til ■ fl‘i . T nfurai I ;l l isi 11 f rtS. t i o ■ It I ut - 
till tit Serejii. nay. TtKi;i r I'uteiMi]^ N. J. 



HOME CRAFTSMEN 



COLOR BO TIL' lllie not nS^tlr Llhi-li- 
:i n p H <■ d. I leant 3 tie- any m met lid. Fur Mali* 
dir lutiiie ttiift artErlaa; waterpriKiL rieitflle 
iirllltanl iuhtTe. Siniplt rnrlnn ID Hu, with 
f.,ur color- rncers UK 4 feel. li. Amerli an 

Fcrm inr. .‘ jft C hu rctL, Ariy Y nrk. 

Stll 'A 31 K K X IJTTF lib? Make- belti. hanct- 
b3XH, cte. t/UHllty mrtl samples with rataloa, 
free. 1 teg lane rs S-oiik, ralilog und sain pies. 
](lc. ^iiti-lal! Regular Sl.iju Piirjk ltSis .Ulr 
licg inner* oulJH, nil for #1 ifih P, t". lliTHij^ 
fm . IJtpb -is. Vll Saiu3!i Sit., Hrmiklj ri. 

X T. 

RL'LLI> Tour on-yn lalhc, drlllaFf-,a. Cmn- 
plcle plena Pnh \ji i5Lis-.il l^Uiiisirf, 

3: 1 VLint Jii.th, Netir T'orh, 

LAWN Omaiiricnts, ready- eut- and -andtiE. 
i'ic hririga lwo and kRttep rials nf atln-r ik- 
A. El aril it M'uml Ki?rii. Si. Y. 

” W1K>1 tniAP'tS M KN : li am-k i I umti pru ic. I -! 
lunthar. panels, plywood, cedar fhcil Sen .1 
l He fur tar a log. Giles Ivendall Mo.. iJC^Mtor. 
AlfttuiniiO. .. ■ " " 

HOMBMADL I If 111 pie-s. hell «:iri Ipit. 
forgo ami "3-3 oOtW pfaitieal thiiy arMi’ki 
fn fH™i» Noltt. Yfll. ill. Pfliy -We (Hwlpald. 
Ponulir XI it ha hit* First, 7ISQ H. Ontifi# 

81. , CSli’im. 

LKATKERCRAFTdXIKN - Write fwr free 
IniLiuetlans and pTicc 1 1 4-L of leaihcr, hhU ■ 
a nd beginners’ k S t * - ¥ehd r - 1 r sarop]^ 

nrds. AiMtc-s Wilder A Compatiy. Dept. 
F, mus t’TfiMiy 551.. tilitrago, ill- 



OLD GDLEL WATCHES. JEWELRY. 
FHtCluUS STONES 



CASH Fur phi flii-i it. [feilL. KHlrlie-. fyi- 
tlry- Full cash value in ailed day ^hin pent 
teeelu’d. Sut Jr,fa( t ion guarhiineit or article^ 
cheerfully returned Toforinatlun free, nr -lilp 
Uhluy. i ’li 1 1 ago f ai.ub t SrncHiii^ (JnjpMn!, 

fHHbf 1 (’Lu.ep |i3ii In Ithlg., 1‘ h I ri go. 

ANY W’atrli repaSrfiJ tldHl {phis partil. 
|fi?5^nc.- Wgi ■ h t,’n. , _M .i dU 1 1 l (op 111 mi i ■ m - 

5000 REBUILT Hunting U’aUhinb Kilt f A 
watches New rhxv-iAlum erigTRLcd g|H'? f n ■ 
ri|st*S. >||K lilp Itioncj' ! In >, T J CsveJ , 

(71.7.J : IN M&c. 17 Jewel, Jtii.2*i. H«p,l rie 
slamp X>r free ratatoS. Nru Pllitl. Thu Arrt 
York Johftevih lie-jrt, M. 71 
TerK, N- V- 

Hrt\V Tn Identify and riel cr mine value of 
old prertoua nmtali. Where in buy. To 
whom to sell. Rclialde and up-to-date tnfivr 
miLtio^ i.'omplcle J ti - r f in i Frm - Ohly ll-Qfl 

postpaid. I’m polar MdiuMf* Fm*. Ilooio 

((’in k inn k. Old aH* st.. L’hlr*gti- 



FOR TKE HOME 



KILL Insert pesti with olcrlrle death 
lamp, *!se give- light 31 . 77 . p«<Lnaid. The 

Hohl i y Xtati. .leiTe rrii'iiy luw ft. 

BQOKit Cuv^rlng hutulwdi of Hlbfectf- 
[Ug eatiilng fur Jr [HKtstjp:. Popular Mcc-Lsn- 
|es fre-H, El - ii i .ii (CAT) i 5(Ht E. Dntaflo -St., 

{.iilcAfip. 



TOBACCO 



TEN NESS UK’S F||vi: rite ltc| f.unf OF Alr- 
OuTctl ehewing or skulking; 1 1> pnurid-: fl.OU. 
jihn s T^er Farms, M artin, Tc^n. 

OITA It A STE K l> : Cl sa ret 1*, pipe "d r chew - 
[pg, Ills. ii.M: tell $■ L - 7 A, Fay when re- 
■'c| red. I'3pe and hgz rig art free. IS J try 

TfiflHT-en TV.. 1 f adu-"ah, k y. __ ^ 

LdOKI li lunar rjijaUtyl Golden yellow 
vi i ( b ! ri.’ i ir rlrh ripe r-hewlna, four pounds, 
get elf li ot ■ i i am'l iiD-tpitld. il.tm. Riverside 
It.snrh. Hazel, Kentucky. 



SURVEYING INSTRUMENTS 



GUARANTEED Factory refoulU tran-MH 
nnri levels for rent iwllli ntifuliasc Option i 
or sale > r n - tv or retrasi. Order rum '.c-fiitu 
pflrtt advaPLT. We nSJt repair, tra'k' in. 
m buy jo ur edit iWr-lTisin-erstr. Ship prepaid 
Tot fstlniftlf am I miukljoh WTIt? for Wst 

5f-23 and complete InforniktEion lo IVartra- 
KnlgtU CO,. I Alt N. 12th Si. t’ljLlailaJiihLa, 
Fa. 



CASH Foe used tn Irrrasgfrpra , islnuculair., 
'[Ftk rule.- droWing sc|.. ruinyras, : urccy* 
Ima. medical .smt scJiirUlisn iFi^trurncnEs. 
tool’. rPaHnc ffiUlpfiwnt, iHjghesl prkca 
l.iatd ilit.t ^hlpniant rcucheiJ. SatlS-factfOP 
CLiar;iiitfed *t > li Ljn ibfii t pnwufi-t ty urricd- 

Elman’;. 2302 Van Jturtn, Chleajo. 



PERSON AL 



DOCTOR'S fllngwufjTi orcwTlpliWi u-ed 
s ucce;* f a I Ey i 1 y euFi. S*m3 jncmiry oriter 
ji.lW. Crufts Cfl -. ItDi 317 , H aiti iiHKrt.,l r I ml. 

NICKEL SILVER KeyH.ag l u fr/L-i \ 
Name, iil'lfe-+. -i- ial vtrurit phone iv.iiji- 
(>i. i f*. Macfilng leLli-TCd 27u 1-kntill Tag Cb.^ 
■ i - W> i i H yffl n k . Lfld itMtlH, 
lf(M SH Trailers, ivlUBMb(lrr. ntifl} 
l.argcst eonte^tera in age tine j nionth- ft 2 u; 
i. ns reJirk ruin. Xw postal vi R. lf h B. 37 1 

Alpha, M iLiiiu-.ir.:. 

v E NT iti FrO I (T T 51JI - I mti r . lete ?2.5u course 
-~.|- T.img Ip-ieHhc. D- 1 Sirs. Falatlae . 111. 

tVANTEti ifri-liiMi tmcwi. swngp, fnr Srn- 
ntC'fJate •-.in -iileratioli S#!i d (ipfj'.L?, to Cti- 
iumlilan HuMi l , ul)ii?;ti,prs, Dept- 113 , To- 

ronto. Can . 

STUTTlBlNO And summering corre^teil 
1 1 hflitu DesrrlptlTe booklet free. Paul J. 
Wolfe. Wo* "'2, ritrsliurgih. Petmi. 



MISCELLANEOUS 



MTAN 3 >AIID Eicetri- [utnn in-crl kilter, 
ij mi un. I,m>f mure free, Hauer Itwu. , E -&-1 
Oaklan d, jCjii] f. 

KNOCK ’Em cold. Learn twil Jic J lg J 3 t*u. 
1 : icerrt knnekput hlnw-i lyillinut n -t^ fllu.^- 
(rated caurse ny world famous tusduMor. 

I Prlit 1 " -ml M. ,T, .Targcrisen, 1 08 Mari- 
l|jpfr Glda,. SeaKiC;- WiA 
VVK'.vTQKk Furgutlu durt bupl on 
liRnuieleT and iiimJ dliCi Hurt. Si-Suju lilr. 
TUk-. Ogden Company, 47 CanihrLdac Place* 

BhuMki, S. Y, 

l i M . I h: i f i H t A : ■' Av-Hrif 3 llrl hULtncU. 

Ja nenn, I*::" W. 1 d ' TH , i hL'-ag^. 
i ■(>!. A !l ( n i S-ifi drink pnwiier?, slz dtf- 
fetent flavor* 77 r. I|pt 3 i FrnitUU!'. KOI 'btn, 

li.i'Pr. O'*. Im 

i '( * 'S fit I N A T | tr\- ‘ Pen' amJ-penct'L - lADfl 
painted. Illume gUtmifce, 3 'ir. Bo* TP L 
March Fud-I. i :i I If . 

F it EL, Sn.ir*' lime tmult- guide. Just out, 
sUnim aiirtrerl iu- 1 , U. Moure. ISA Broad Hi,, 
N>Mwsrk. N. ,L 

^ HI 1 . 1 , r.iki 1 1 ** i*.- ■ Ti«g Wirfun, auto- 
K-rln-tu^, X (a king Clil 1 »pe<l 3 lni, 

Sv» in -. K:.rl::kh- ChiTr. J.*C Marlon. Ijnl 

monuments |J Luo 1‘n (MDeri4- Krwt 
ni Ouaranlotn! Thnis^and- sold Catalog 
fretr Mithic.Qraolie ru . A - 17 , O ae tu. Flu . 

A MAKING New pa--te ti u l- isior edge a>n 
knives n nd *cScsnrt. Simple to u-r. I'Yiltv 
jfiiuranteed. AOc rmr inhc nn uta ultra. R- J- 
S’lM- lb':-l i: Cl - s i ■:.. I:i VI ill-., ihi 

CELT Hr' I- -I - hull 1 1 1 'n relief ! I'd ll- 

od ' _k riiwv si 1 let. 17 . ^ E ml E 5 ofi , Term . 

HDNKV In bttHerflles, medn- Ree tiln- 
claif liliitl ir Atfrertlatayeffl piit liA . 

N(IV El. TV II- • -i i -I" -i iii> ii-ej i ., ■ - 1 
ar;e .clamps, rtuimde ;ir;*l -liTalic 2 ,'h*,. Ford 
Mailing Reivtpcs, Ci'r-cun, iVnna. 

WOLF'S Pctii'tj-inInK tail ijufpkly rc|li”,j'c. 
pehlng and uhcreaeiil tcctli. I’esttuM 3 . 1 e r 
Wu 3 f T .ahnra I n rie ■ . Orange C it r, Florida. 

ItliONKE Tnli let?, desk plate*, wall platen, 
(nrniciflala, grace in a riser*, lsronzt. hra-i 
und n In in hi urn elating, Wandkey PaUerit & 

Fnun dr.v Cn. . Anderson. I net. 

AXIATEFR TslhHjIrig EurtfUs, iRutlrtted 
roliLlng ||’_ "TiUMKE 1 * ASIA Baifth i 5 t*te, 
Chlcajo. _ 

SWA EM 1 Lius Friend. B 4 . BaJlti*, Mleda- 
lapM, Inltresis s« nj»pcfK. cflllectora. iporia- 
inen 74 Jn y ear, (a m pin; | lk_._^ 

i 1.50 AUTHENTIC, Igoral, Halo. Sult- 
al'ifc fur wcH-pup, ur eulki't icm. B. P. N'urth- 

li J JL Il't* 231 , M anila, r. I, 

AIaKJC ft YnurselL HithiiTfda or price. lea I 
arsd u-rrul dr- ieca dcserlhcd in our hlg book, 
e^laip InktOUlimr: uml IHu^UiEIpos Ihew vuu 
how Eu make Lhtni, Siie ruoney on Ihlnje 
Tor youraelf or make prnflt aelllng to sthcT* 

SDG ariiclfi of kksi variety. 16 fl pijes, & 2 U 

EI 30 *trnHmis f’l uOit]*illl. Pmuilar M.-rEiap- 
S ti l^re**, floftJrt H': 7 itk $OD K. ■Dtilarlo gt. + 
Ckletfu. 



PuPULAK MECIIAiVICa AHVEKTISINU SECTION 






High School Course 
at Home 



TELEVISION EXPERT 



Here's opportunity! Get wly for (lit but paid jobs in 
Radio ,11 T elrvii km sweeps the cou ntry. T rain At h-lg-ii me 
tima.dcaiti.na iiation. Get actual experience over ™ Tct 
evililia Suutffl V/ 9 XAL end aiuimrrrLa \ itu-tien KXB Yt 
W rite tod iv for free Solder And iitmnire showing actual 
photo* of Television beoadeaieing, uppottunitiri, etc. 

FIRST NATIONAL TELEVISION, INC, 

QepL AA-l Fidelity Building K*nua CHy , Ms. 



AIR CONDITIONING 

AND REFRIGERATION 

TRIAL LESSON 

TrninHi |n*n nM<W. 0™nJ pur. Ojij»r tun.! (. lb*. Lind, r.ctlT 
AT til >5,1 s: Li, tL. |ln ,, Write tedii- I nr FRIl TRIAL 

LE.4SORL 

CHICAGO TECHNICAL COLLEGE 
NMI T**h Bldg. , 111 T.- «lh ft.. Chlr***.. III. 

If ynU TO, pC 1 I, t* f-.il #. J (ii J«™ J|if f vmru •, 

jjrJjtn.-j. t'h ft' if it,. « J/ditm, mi f (rf FfM iTiki flpgfr, 

1059 Price toss Recipes. 
Tha kind that have 
made Fortunes far oth.- 
ers. Nowin Back Form. 



i doA, 



Millions from 
Formulas 
like These 

Cosmarlci 

Rentedi&s 
Aulu Products 
Beverages 
Food Products 
Palms 
Glues 
PffHehes 
Inks 

FprliJijen 

Preservatives 

Lubricants 
Metal Products. 
Etc. 



15 0 you want to make 
extra money — tstablisli 
a part-turn? or f uH-timc 
busilLLSS of your nun? 
Then jrct iilONKV” 
M AKINf, ~F OH- 
MU LAS now. It td];« 
you how to make hun- 
T rx F ji~ "i i dteetl of rotlriiblc prod- 

Jf ticte. Telia you wost to 

^ use, w here to get mate- 

rials and how to turn 
eimplc. iitcx pc naive Ingredients into real prof- 
its-. No fixnerience riHjiilreit. Practically no 
capital needed, Order this ama«ing SKXT-pngo 
book and net ntartud OH ait interesting and 
profitable career. 

nig fortune* have been mafic from a simple 
In mm la. Hundreds of well known, advmUe-J 
artlf l-ESi you *cne» in the stored were started on a 
■"i*h?rifr:l ring' with a Rood formula and lurt a 
fetv dollar*:. The hit of (ft la year might Lvislly 
be yoilts— even brinjj yeti, fame and fortune. 

Complete in one book— '1059 prlcElcwei formulas 
— all InP-tnictSfsns and manufacturfrijR precc^eH 
— vrlierc' to set the raw materials — everything i 
you need to know. Send for your copy now. 

Get the book that 1 ires the yell of secrecy from 
au Interesting, fascinating and moncy-Enhfclng 
business? opEMirtiinlty. Com plete—Only 1 1 ,15 .‘s 

postpaid. Write today. 



YOU'LL advance 
faster with rm um-y 
playing Coon. Chote# 
of world'a grreatest art- 
iste. Marty exclusive fea- 
tures yet they cost rm more. 
Home trial. Easy payments* 
Sec your dealer or write for 
f ran book. Mon Lion in*i tumen t. 

C. G. CONN, Ltd. m Conn Bide. 
ELn H art, inq, 



m 
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Papular Mechanics Press, Dept S3TC 200 E.Ontario St,, Chicago | 



wrtiiflfif ittease Poplar Afechurttca 



Many Finish In 2 Years 

You can complete this simplified High School 
Course as rapidly as your time and abilities 
permit. Equivalent to resident school work 
— prepares you for entrance to college, Stand- 
ard H. S. tests supplied — Diploma. Credit for 
II. S. subjects already completed. Single sub- 
jects if desired. Hi^h Schooled ucat ion is very important 
for advancement in business and industry and socially. 

College Entrance 

During the past H years, ocr High School graduates 
have been admitted to 53L different Universities, 
Cul leges. Junior Colleges and Normal Schfxils — #0% 
of them without entrance examination. Course also 
prepares for teachers’ Certificate and pre-profcttaorat 
examioatkn. 

Busin ess ^industry 

To get and hold a good position in Business today you 
must be able to write clear, accurate letters and re- 
ports — do figuring involving Algebra and Geometry — 
talk intelligently on matters requiring a knowledge of 
Geography, History, and Economics. 

In industry — Mechanical and Engineering lines — 
yon must have at least an elementary knowledge of 
Physics and Chemistry — l>e able to figure quickly and 
accurately — -know something of Meehan Leal Drawing 
and blueprints — and be able to talk and write ac- 
curately and dearly on both your work and ordinary 
topics of conversation. 

Our High Sehtxjl course meets the preparatory edu- 
cational requirements fur Business and Industry. 

An Educational Institution 

The American School wag chartered in lft97 as an 
educational institution, not for profit— and is rite nipt 
from paying Federal income Lu, like the beat resident 
Colleges and universities. 

Don’t Be Handicapped — 
Complete Your Training Now 

Be a Hijli School Graduate £ 



20 Other Courses 

Orer 1BU POt*it PawjBtmrf En- 
gineer*, *H d bM«1n*0U Man 
hHiwrJ pruEifc™ anr hc^rial in- 
■irai-ilon wurturM. wfclpti bn 
used by many WJsOPt #eh«al* 
tnd evil ages-. U. H, M*vy , iiifl 
E'rovi-icB ifi H«ni 5 ciSn. C*hijIl 
W e offer hw O.U*lltV |.f»i|il-nx 
U hxHDe for Ute tteKt - D*vl n if 
linvr -nf IraiSuHtry und U4L*ineu. 

LUted in tfaa cdapHi. 



Prepare yaartclf for promo- 
tion. i n Bu^inr^a ml I ndua- 
try — lor the Professions, 

CoUrgn Entriun-Mi lie Lit 

dill success. No matter 
wliat line you may select* 
Hi th Seiiwl training will 
rove invaluable to you l 
uf moderate fees cover 
all Instruction, standard 
textbook* and Diploma, 
Eaay monthly terma. Get 
ahead in life. Start your 
training NOW! 



S« 



Mail coupon far information about lint that interests ym* 

American School, f>r«xel flt S8th, Chicago 

T 



American Scftwb Hept HC. 45, Orttel atsatiip Chicago 

Toll me how to train for flutcesfl in line cliocketl. No 
obligati cm. n High School Con rJC 

□ Accounting £c Auditing □Diesel LAtluetrlug 

□ Architecture & H'Winfi □ Drafting « t 
D Auto mot i Eogio’ ria £ 

H B u *i ness, Management 
P Com‘trda 1 Aerooa utlca 



□ Draft In g&HealgtT 

□ Liberal Arts 

□ fritite Secretary 



□ Electrical Engineering 

□ Electrical Refr|gcrit‘ii 

□ Air Conditioning 

□ Civil Engineering 

□ Complete Law 

Name. ... ..... - 

Address- 



□ Hi'er Ac't'gfC.P.Ar) 
y Enfti _ 

□ Mce trail te“l Eng'r'g 



□ Highway 



lln'rg 



QksdlO & Television 
Q Sal m man ship 
□ S lc lini Engineering 




50A 



POPULAR MECHANICS ADVERTISING SECTION 




JUST OUT! 



If you- am Inlfi-tiM (rv 

the ( nil f rurtl ■3* , i, t>|il>r,jt:i Dll 

and (KiiinteHianci* of modern 
Oie«! tni-inti, y^u w i J I 
w-inf tb.i new lirnely book 
?' PP*fil-cjl, ut«rif| informs. 

tian. 

"flyiHL'l DIESFL (N- 
JUNE MANUAL" With Oiie-s- 
tidn* and Aniwtrt *K plain i 
if* Simple, COUC.** finguiVIt 
the Fundamental Preset 
PrmeipUrj. — OperatiH-j Prig* 
ci p I e* — Enni n ( Starting — Air 
Starting V^lrri^Fuil Spriy 
Valves — Inlet and t 

Valves— Valve T i m. i ng — F u eJ 
rumps — r-.in-i inyectmiy Cdm* 
PTcssori^SLurtina Art CGm* 
preisdrs — * Scavenging A i t 
Compresspi-* — Ai stout And 
P-i ston B.:iicrs* ■ dylindni-i — 
Lubrication — CggNng Ayrterrii 
—Fuel OH — The Angina In* 
dicator — (uv^rnorj — Enqing 
Reversing — St-mi* Diesel En- 
g fnes — High Speed Diesel en- 
gines— Answer* dfl Operation— Hong 
Power C* I ru Lilian., 

The illustration* rvnd (ttU etp clear 
*nd easy to under, land, All details arg 
lamly h nought out. Thi* book is of extremo 
value to engineers, Dptraltn, Student* and *l| 
who de-ire n fc in du ledge ol fha pie.rl engine. 
A hfDrimmr book. fleKible. with giJt edge*, 
300 page-# — illustrated. 

Send for- free D Teief tgfdgr today. 



THEp, ADO-EL £. CD., *9 W. 33rd St., New York 

FSeasg jnml n copy nT AUtJEL'S DIESEL ENGINE 
MANUAL, If natl 3 lartm-y , t will re-oHl IS trn its 
6 * 1 * Arrival. pttHCWlH I VrLU return, thtt Poo*.. 



tfljlA — *■***'**— + ** -I ■ ■ I I — I — — — * — * ft — ■■*..* * * 444 

Addrefl* ..... 

OetuiAiIwi t , , .psI 





-MECHANICS 
& WELDERS 



GOOD JOBS and 
Mighty GOOD PAY 



Du you want to earn big money? If so let us 
know which of the folio-wins' trades you prefer. 
You learn by doing* Practical work. Expert 
teachers* Dow tuition. Personal attention. It 
will pay you to investigate AT ONCE, Just check 
the courses you'd like to take and mail today. 
You will receive full information, absolutely 
without cost or obligation. But don't delay. 

Check the Trade You’d Like to Learn 



□ Auto Mechnoki Q Welding 

□ Auto Collision Q Sfiroy Painting 

O KVetnl Finishing □ Torch Soldering 

Ask about our “Pay After Oratfuatton Ft an” 



Name , , * 



A d ii reset 



Mali the (i hove to 



MICHIGAN 

TRADE SCHOOL 



’Write 

i 

FREE | 

( IK IJLAE 



3758 Woodward Avenue DETROIT, MICH. 




TO YOUNG MEN- 

STENOTYPY 

THE WAY TO SUCCESS/ 

SteiKitypy, the new profession, oilers unusual oppor- 
tunities to ambitious younR men. It's a man’s, wav of 
recwdmg speech in thisj machine aitent Utile 

machine that types plain print letters faster than any 
Cog can talk. It opens up preferred jobs now— Icydbto 
executive careers later. One of 
the surest, quickt st ways to get 
into Business on the rieht basis* 

Now you cap learn SleuoLypy 
at home in your spare time. Low 
™* — tseiMg. Get full details, 
wmc for valuable, Ppl* booklet 
"Stenotypy the Mtw ProftsBion/ 1 
pft'sr ribmg the unusual <sp , fK>rE-uni- 
ti'jafrtr vouny n]p n in this E rowing 
ncEd iinq D ‘limit how you may tn. ter 
it ru-ccetef Lilly. Write Dept, KbiT^T 

Jg* SSI?™ 6 CO^p AN y 

Ufls - M|ehigdJiAiw. r Chlta9e l lJI. 




Established 

1902 



lYcw York 
Electrical 

Aak for free booklet School 
44 West 17th St., N. Y. C. 



KNOCK EM -COLD! 



TUt HAHDLK THEY FALL LEARN JIU JITSU J 



13 



15c 




IKHt LdPth-nut hl««i without (lift b 
World limtMi PMe< JIu Jlhu Initructvr 

A little mb with tip r*T ^utn *>r rtriku wllb *il*n t>r h^jid tn, ripht 
pp rf it *nd l.o 'ii* 1 1 iiEVn fit nniil Irk? h Iwbr. S,, '■l'"'« '^iliUfsi™" iik 
J ornMac-UH ■j.'iEimi ti-Muu .'nun -■« Jin Jiij-.ll tiptrlil. H„ hit* 
t* ur hi ninny in L 1 . !- Wn.i Saw. Mtriiiti, \j, . iripl -Guard. !>■*,* 
r ■ TJ ■ r*l , Pnll.’R. Et,,. ■- , II- 1 (i*j ilLi#*Uilod ™nrK. Full M|» lie. tlf,. 

Stifn Knw T-fia may dfli-riil s-,i*ihw3r ■(*-■> I ; I -■ l boji nmq : . :'i,r,Ji r .. t ,r 

■J** ? YiS™ "in«iw4 *ir h run, knit* nr ddb, 

4- J, J^R^CNiEN, TM Miiitlrm Sldfl-, iiittfr. Hith, 

DO IT~WITH~$DUABi 

Emily, -rtndily toiwd *n. nnly SS Joyi. Writ# ^ mtirnnj. mw, 

nniJr Idling bow, why, wl.nrt. Whi- c*trr la ordinnrx- t ra Jo ^K< n 1he«. RfFut 

mirkrin n, rids atHtn rot 
qlf fht .*ilS)FAJM J* 1 V ran | A tit , *rrr e 
ij> J*r »|"J, it 3 -rr-fi I alii*, price* 
Wn fixe bor«ijt WHITE KlNCifl Hut 
tirr.n:itn(». Write t L HI E Ft hi r f 
* 31 Mow* St,. Wolram . Mgn 

F retd hi Paid 

E r«cf ad H 
dRilrfdr l.t-t- 
iii«i Ouiruli. 
% »-*4 . They- 

» ■ . ! i H J* s p | , J . 
W i ii n r.-.r H if 
i'trt Ctcnlog 

■ "III ^Rmp^EL 






B, jt Cimilnt IHirklt or Crfnilto 

T« up, bit m ( l.j. Mifl L?irlbiri-i. 

u. 1, GAMBLE &OHANITC CO. 
Dept. A -13-, DNECO, FLA., 




PENNY EACH ! 

Lnric Bva-vilfvl O 1 ^ 

Window Biin fuiP-*E ijukUty. 

fi Y«r Go*rxHitMdr ?f*w ‘1 m iiicc- 

doUA Pp ir.fcmt, Amuirii; Fr'.-lllP. JiuiJ? 

Apc^in4. WiiU tur FkfclJJ PAM^-L ES r. ud 
ll-N-rtin* I-C|«ji-| rill- JI? . J L I ' J-L JpC ¥ ! 

Alias inj rv Wor ks, 790 Hjlslnl, Diicanu, 3 1 





WORLD'S SMALLEST REAL PERFORMING 

Mirlm-t rAdin wj-ipbi* n m * 

1 -ELly :s ft, (rjiHpIrlo, rtifi-i-.f-ji n I J ] 

LkJ I PtAti4>ciH -Hi til eledir liemutilu.! 

tdM. \ ery little Sldlie abd int^rfrrniea. Nn-thiliE t-n adjut-t C E amino 
trnuMe — sh-ntild lust fat JfOfiMS. USES PATENTED Fr.XKII CTIIYKTAP 
&ETECTOR, ENT I If r:i.Y NEW DESIGN! PgUnt Ka. S074SST. 

.Vr»t |r» Ihj cVafuanl with eh on ply { Mi tatidnP -Or Vfllawlul eepRi. 

Munir anrl p n>ii(T»nap rtimr, lUUUCTJ.Y FHOM GBII.L OF RADIO! 
N-tw pni^iiiirMl B1 SiiiM'Ju|i!hani M fcru.if’ valumt nncJ blAtkm^ 1 N flT A TOT. Tw*i 

r-robdoiiili 3in.nd. Tlw f-ri. f:idhj n.Tj>-.i Eb?|i, wf till TfflF. A ill I'lx rr.-n: w irb 

.'m, In h-urlu, affier*. boetr, iuIkhl bed. tie, TAKES ONLY 
\ r-J-.r 11 ^ 1 . ru F 1 1 m wft »nw r boakuH to put nirrrnt nr ntra win* 
»]s=fF trnndrrfijl wrxice in ,t L L PARTS OF THF WORl-IA 
J ll L:- h ARE FA C l S’ !S+>-.iiifiL imuj. , .ilur Libbiti*. 

crun Ufl MAlfCY l'l-v p. -ihun iml-. S2,riLl ill i,.- eb:,Tret nr m-rid lr.S9 

?r?n U « W NIWNtf fehu*. M. O., RDd £>*,rr wiu be reel 

GUARANTY ED, C*n b* u«d bjr quxotir. ORDER NO A' 1 FtFAIEIiS. 

TINYTONE RADIO CO. Dept. P-3 KEARNEY, NEBR. 








popular mechanics advertising section 
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ExtraMoney 




SEND NO MONEY * Books 

Tlisfl famous Fay-R&lKLng. Ex- 
tra Money 1J ijh.i M. -= liave helped 
thousands at others. Let 
them help you too- Check 
this list and tasil with your 



SELECT 
FROM 
THIS LIST 



ARMATURE WINDING 

For A.C, fiod U r C. Mach- 

, ttl $2.IJ& 

AUTO REFIN I £H I N (2 

Duco With spray Glui.91.Sd 

BLUEPRINT READING 

For Machine Trades r ..$1.5D 
IRlCKLAVlNG 

Plftln and Fancy $1,5& 

CARBURETORS (All Mah>f) 
Xew. Revised Edition. . 92. SO 
CHEVROLET SIX 
Car. Truck, O iteration 

licuaLr. . , S2.5» 

COLONIAL FURNITURE 
Making, 95 Pieces. . . . S3. so 
DANCE 

Learn at Home Without 
hluMc or a Partner. . . 52. DO 

DIE CASTING 

Machines, Dies. Alloys. 73.0a 
ELEMENTS DIESEL 
EiiKkieerinp Questluua 

and Answers 54. DO 

FOUNDRY WORK 
Molding. Casting, etc- 52,00 
FURNITURE REPAIRING 
Finishing and Dceuro- 

UtHi L . |3.00 

HEATING, VENTILATING 
Homes and Buildings. . &2.&0 



Sent C.O.D* Anywhere in U. S. 

name and address. Pay post- 
man on delivery plus few cenia 
poa Litse- Ren d 3r atom p to 
eover postage and ii:-,l; Cor 
catalog of other books. 

^TT^TRpeeo^^™^ 

DIESELS 

New. practical, non- 
techuR .1 ....52.50 

INVENTIONS 

I '.Wi N- , .leil $2.50 

LEATHER MAKING 

and Home Tanning.. , 
. $1.(10 

MACHINE SHOP WORK 

Tools and Methods. . . . 52.30 

MAGICIAN'S MANUAL 

New, 100 Tricks for 
Amateur* , 51*35 

METAL SPINNING 

Practical New Hook. . . . SLOG 
MONEY MAKING 
FORMULAS 

10,000 Practical, 54*90 

MOTOR VEHICLE 
Trouble Shooters' 

Handbook. * . * + . 52. DO 

PLASTERING 
Beat lUktructlrm Man- 
ual,... .... 51.2$ 

RADIO PHYSICS COURSE 
Keif edition. Every- 

thln.fr about Radio, , . 54. QO 
SHEET METAL 
ConBtructlon IVork . . . 52. DD 
STEAM ENGINEER’S 
LICENSE 

•AKISIBh 

Hodraon. 50y up, 

300 U1 astral Jem*. , . .52«dd 
TAXIDERMY, HOME 
Mount Trophies 

Froflt. Pleasure. . . . .$L$h 
wrought iron work 
Practical. . .51.35 
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BOAT 



FOR PLEASURE OR PROFIT 




EXACTLY HOW TO BUILD 
IS DIFFERENT BOATS 

Thts la the new edition with 42 
added pages. 6 new boats, and 
conversion of Ford motor for 
InalM fib 1 lhc. Full directions nnd 
details fur cabin cruiser, racing, 
hydroplane, outboard runabout, 
sail boat 1 !, kayflk^al&J tyiie — Ifi 
boat* I n all. Abu sectional boa t 
to carry on ear. 

SEND NO MONEY 

Write for new edition of Boat 
Book today! Rent anywhere. 
Pay post tu AH S3 .Of) plus few 
cents postage. Outside U. S, 
and posHcralona remit with 
order. Money reloaded If not 
satined. 



EASY— LOW COST 
with 

POPULAR MECHANICS 

BOAT BOOK 

Build a boat at home I You can 
do it. Just the kind you’ve 
wanted— power sail, at row boat. 
The ’'Boat Book" shows you how 
In fHjrnple ntep-by-atep dl recti ona, 
Specially prepared for those with 
[I nil fed tflpts. little rKHI and 
money. Build boats to .aclJ lor 
pro tit too. Book tolls how. 

GIVES PLANS, METHODS 
AND MATERIALS 

Actual working plans and photon 
of real boots under construction 
makes building easy. Shows 
material* needed and rock-bottom 
OOStS, HUnctrerl.s of pictures. No 
chance for mistake, includes also, 
navlgatlori and pilot rules, han- 
dling .nailing craft, boat kinks, 
boating terms. I! very thing a boat 
enthusiast should know. Slid 
7nO inotiea 313 pagee. Fine 
cloth binding. 



POPULAR MECHANICS PRESS— Room 0 37 A 
280 Ea-at Ontario St, T Chicago 



Wfteti writing jyTcfl.es innsit fori Popular Mechanic A 



SKINNY 

WATCH OUT * 

DONT BE A BEACH 



SCARECROW IN A 
BATHING SUIT! 




NO EXCUSE NOW FOR 
SCRAWNY FELLOWS 
HOT TRYING TNG 
NEW WAV 
THOUSANDS 
HAVE 
ADOS 5 to 
POUNDS 

quick/ 



ADD 

WEIGHT 
-FEEL GR 

WITH KELPAMALT 
say Thousands 
Results Guaranteed or No Cost 

Don't resign yourself to bring a 
skinny, scrawny physical wreck Pomd b » Jf ** L 

— a sight in a batihing suit. Kelpamait, the new 
mineral concentrate from the scat bos put husky 
flattering jioumls on thousands who never before 
could gain an ounce. That's because it contributes 
to the supply G f natural minerals, often deficient in 
the daily diet* and needed for the body's chemical 
processes which change food into flesh, strength and 
energy. Kelpamalt’s assimilable iron, copper, phos- 
phorus, calcium and other minerals, together with 
its natural plant iodine, help your system get the 
real good out of food. Try it. Thousands are amazed 
at quick gains of 5 to 15 lbs. often in a few weeks. 
They look better, sleep better, feel better, too. Re- 
sults guaranteed, or it doesn't cost you a penny. 
Kelpamait costs but little to use. Sold at all good 
drug stores. Send for fascinating instructive SO page 
booklet on Your Strength and Weight YREh to 
Kelpamait Co.* Dept. 1253, 27 West 20th St., N.Y.C, 




52A 



fUrU L AK ME URANIUM AD V EKTTJSLPi G SEUTIUH 





Do Qou. Want a _ 

ATCHot, DIAMOND: 



Thousands have found Jt easy to own 
America's finest diamond rings, watcfiea r 
silverware or jewelry by the Bant a Fe 
Flan. Bulova, Hamilton, or FlpJn watches 
. — brilliant hi ut- while tlLanioEjds — tnlver- 
ware from wo rid- famous companies, ami 
the great San La Fu Specials- -offered to 
ynu at startling cash prices on confiden- 
tial liberal credit terms. 

A Few Cents a Day is the Santa Fe Way 

That watch or diamond you've always tv anted, limped 
for you needn't wait any longer lor it. The 
Santa Fe will trust you— let you wear the 
watch or diamond you want while 
you pay only £l few cents a. day* 



TURN 

- ... PIN MONEY 

I'* INTO DIAMONDS 

Occasion 

Don’t Pay Extra For Credit! 

]N i honest person ?hnnM nnv win to have Harttmne 
tni'thim. Tlw ft.nl.i l’fl (rLislfi you (he wsiy yriu V, mi 
lu he n u- toil — Mralcht rrviii the ‘hi ulit-r IHuiiti 
nuy p\tiii eharju^i. estm fees. or !;vsi * You p u y 
rmly the lovr srlvcitbed rash price in small rnoclhty 
payments^ Send for 1937 Catalog NOW l 
[Drr to Adults — iVnrt for IliU beautiful M 
TULL ,i. s y. Hem A It&OLl "TJ-'LY FHKF :o 
adult*, rti-ml your rnrttp anil nrldre«s, nml thn 
beautiful caUihuj will nuna In mu by return mail. 
l"i it Iidw while yuu tlx L elIc of it. 

SANTA FE WATCH COMPANY 

Deg^^S^Thomas^^dg ;Si TopeJta ; J< ; ans i 



wnxEsijmszm 



l&Q STAPiES Z 

IllWning p*p?r, nt i.J ■- i.- q r 

boards uutttd of thiinil] LacLs. 

» lh .1 wii* it.pl* ill* Ti'-J ti- df fci * t$Afliblr 

iAifll mnil.li i nit. nit «1 b-ipiJl. 

A ilxipl* udiuritmcnt can^rrtj the "RX. 45 " 
i 1 : -i * tdik*r to a pinning ind iL.pl n g 

pwcMm: in a split second. 

MARHWELL MGPG* CO^Eu. 

200 Hydiwi Sl D*pt. P t N. Y, 



ec* drafting 

|W«n vavd J*tn in v in i • I.- • < \ i 111! Ml’ in j • ■ r o- n 1 1 ■ ■ j 

i.O* .1 mr EUiim^iJ tv liijtjl '■. KdoaI '■ ul ii t [rf F Ht( TRIAL Lt 

SON iLlid K« hi W 1 nv 1-1 ItuTg , i.d jii’L b fmiiL jCib. 

CHICAGO TECHNICAL COLLEGE 
K2QS Tech. Bldg., ns E- Jtth St., Chicago, Ml. 

ft yi-u .-** tf.i U h '*1 V Ji i.'.r'iOf I.I r.arn fJra.rfin j. £'n jijiwti nff. , 4 rrA.|'- 

■ . r.r I | P ,MU I . I . • ....J IT lOl.O r . ,1 PHI -! Jhlb* 



Cheap Heat- No Coal 

Reniiirlfable, Cheap Invention, Burns Chen p 
CTAde Diesel Oil Once Thrown. Away ns Use- 
leal — Converts any StoYe or RabRE to Fast, 
Clean Heat— Hotter, More Economical Tlian 
Cool or Wood — Banishes Wood Chopping 
and Ashes. Sent on 30 Days’ Free Trial. 

Over 10. WO already In uaiw No mors Co si ond Wood 
fimrjjmrv. No raur® syrttloa up. fre**LPB wH-dt^r morninge to 
eoam Btubbora fir™. Safa. TemparntitTc roniwLBil. .Vlnuy 
wonderful Automatic features. Run* cm pennies. Sent on JO 
da>r’ trial at our lisle. Agents Wanted — wo will select parties 
in eneJi Ideality to reciriva one FIt£E for in- r aiding in ihsir 
vivu bompa Lo dr mount rein. Mitf* up to WO 'nwlljr nnJ 
mare bookine order#. Selling font, ’Writ* st o»ce— peat oi 

winM nu-fr — jjti time to I one. Nam* find p fid real *:□ -an* 

etoi poi.ton.Tci will do- Hiijthnxi Oil Burner Co., rtfrot-SiKn-it, 

S l. Louts, Mo, ADPcoV <4 i>7 al '1 Bd* Flra H Ddertwileis. 




Grcasel&ss Potato Chips 

llrn'-i your o pj is iff uhtly to qir Ihihi 

t' 1 i-i lac -- For y < i ii i -.*■ I r. Turn m 1 1 im i .i , 

Into I‘;uh by muJflnK put alt) fllipo TIS 
dliiTju- you tinw \tnti my Improvs^t 
PULflt. Mal-.s.H dcJll-LruiH iThp.v. lQ .-«1 if. 
niJUTlor, chips . .1 nil -..itk.- ! ,V 

low coai. Also I louttlmutH ant! Sinli-rd mli.j 

W'Pi Itrlle .Vo prfv ItuiH- «jtporl- 

i-ntfL 1 r. sjiilntl IT you follow the InMrticlkmji 
iihsl srlllng iiIajits [ furtiSrsh. He-Rln lu any 
l-i- :ij |ciii, vUllJLKi u , city or .Hiitmrb \ in OIHFOI 1 - 
timlr, :u wjiit±Dj.r stuatly y^ar 'round 
btudoriHi, Grciccriits, tteilfattaisiiub, n 
raitte, taverTiiL ito lht; rotiJilne fur you. 
Merely keep them supplied. 



WE HELP START YOU IN BUSINESS 



Haw nuLiertal pleULfTul find low priced.. 
StmplUled p rofflse and coulKtcMlal jdans. 
Profit larifi' — unuEuially f«i. LhiormtlUft quuii- 
titk-Si of Pplatu t.'hlpn lire bought (iiillj'. 

We Have a Credit Plan 

Flm] out how you ran buy WtUlptuun I sin a 
MioMthlv jHLymcnt plan. Lint us is LI ysiii w|i:.i. 
ill brifM Hay abrnit the Petal a Chip buslnefifl, 
<lfr all the' rftets?. Get Into thiu d i lti j I is 1 d . 
your 1 round liLLHim ss wLlh He mUnry-matlns 
Opportunity, trend for L ' It 1 : 1-1 booklcl ctl- 
ttUeci, "TlbW to Ftarl a Factory." IJo this 
AT ONCE. 

LONG-EAKINS COMPANY 

828-S High St. F Springfield, Ohio 



Complete I mumt 
tlulllt itidudoA 
bow lype while 
vttrvOUit emimei 

lim.iVij c 's'hjJl ~ 
I ilk Vul: Dlres't- 
lo-fat idifh speed 
fliioerirepirifusitl 
Li repair! £xt'»(, 
lor: Tlicrmom- 

LiH'jr- FoaitLVely 
everything nee- 
OHPary Rn atari — 
all ift new low 
prls^e. 



LEARN CARTOONING 



by rha method that liaa ilevrlopetl liunrlrprlti TiucreaEtplly. Send 
■imiC, ftddref)? JiLLft SLjic fur free chart to tf-nt your ahtHty. 

THE LANDDH SCHOOL, MtH E. 9th Strcot, Cltveland, Qhfa 



In answering An advertisement with a coupon, be 
sure to write name and complete address clearly* 
Sometimes advertisers are unable to respond to in- 
quiries due to Lack of complete information. 




hrntl today for the big E 'o pillar Mechanics Hlim t rafr'd 

Boo fc Ctf,ta kseur — " A 1 1 1 1 J.lON" tHEAS.” Atilnit-r- 

4 r'i l.'-Lul nl **:iiLi T i thou, in ihL i • F [ I r ii.- I .VL iiLtuf lui^ IT* uTid 

lr.'ii^y-liLitlaii:li|.Li. EL d'-n.-ril:--, - Luh.Jl* i.-f r Ii I : bind Tl U 

VUJlL til Elgi# alyiuL l.i :i: i* - • I i iSiIj:i . . n-.l (iiiliUlIbcd. BfluJ tlilBI 
C<iiL iLuiiLp r-j ruvrC pi nt J,|;r_ 

POPULAR MECHANICS PRESS 




472 PAGE BOOK 

C OMpisdiL $ 



Diesel Power is no parsing 

fail- li b the (loinilJK WuHii 
power. In the &)r — pn land 
aiid sea — thcniHciTicifl tji men 

who Lppw about Diesel En- 

i ■ i n cm will be in demand:. 

Plan ah pad. Got the moRt 
limply book of the day — ELEMENTS OF DIESEL EN- 
GINEERING by Ofvillc Adams. The ideal book for bee^nere, 
students, mechanics of all kinds and the only book you need, 
T.-orpre si?e C k 9 inches. 450 P&Res. 2S4 Illustrations. S3 Fnet 
Filled Chapters,. Send for your copy today and get out in 
front in Diesel Power, fiipnt- postpaid only S-l.OO. Order today. 
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I V h r !■) iitih'Hi/ jtSf.aHf mention Popular JlftcItflBica 
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AM PUP H O MIC 

ACCORDION 

fl Music, popularity, and romance 
surround yon when jrmj play your 
Soprani Atnplipkonic accor- 
dion, i complete hand in itself. 
Easier playing, rtlfhn rf 
and weiffhtf more beautiful 
tone, sretter volume with a 
third lens bdbwilng. Exclu- 
sive ampliphonic feature 
fltanPPO rapid pro Hftvstb Home 
trial. Easy terms. See your 
music dealer or send instil for 
beautiful Aetf No oblijfa- 

tion. Act now. Write tvtfasj. 168 

SOPRANI, lNC.tr 

030 South Wihflih Avenut r Chk-SK^ IHlnAl* 






Government Jobs 

EXAMINATIONS SOON INFORMATION FREE 

COLUMBIAN CORRESPONDENCE COLLEGE, WASHINGTON, D.C, 



ARTISTS MAKE MONEY 

Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Teat, 

fidiral Schools, lnc,,ai3J Fidaral Sdwli Bide,, MEnnaapoKla, Minn. 



Sc TIRE MAKES $2.00 MAT 

NEafcin springy, lonp-wparlnH It libber M ata out of old ai[t.o tlrt-T, Any 
length or width. Bits Bale Co arhooll. Ihctarira. bLotes, homes. Think 

of tho profit, WfaiHl urn ii nhir.r--. H i|! , ^wltnlcd, Field iin!cJi> r !■ '>vj 1 1 - r- n > r, r, I ■ 1 •* 
iiLvwtni«r,< pthJ mr.fiJn lunn l ■inrhluB- fi.r-i- r.i^r l»nJ pin nL. Write quiuk tar fr«n 
iht'WiiM tK?H: Wt hm n niisate I'-it if *?EO| 

FAHRIX. INC. Dept, 71 121 W, Hunn Si., Chlufla, III. 




LITTERING ARTISTS MAKE MONEY ■ * 



lmrq in I,AT?i;kst COMMERCIAL BTTILUW OF KIND 
]?h" 11 rni)L& a BBT imdyr miiMcr rnflsmr,. leu- wHiiut, 
Tim fur job. Nd Lucent ncwEsd. ['t.-ilji»n» uatLinx. Frw 
r mi [ L 1 1 . n.i-T.t wrv ire Sh-frw Card*. Pnflin, Sifl-n -PAintlng-T 
WlrtdB W O iip Ijiyi, Silk Scr«A Ptnnti. Scud UEHl *dllre*F, 

|irm«n.t urrupj t hid for 1 It tv El y l.i LUt ■- Let chart, 

ACME POSTER ST U Of OS • 22-24 W. Hubbard St, Chicago 



iunnT€D POEMS, SONGS 



For Immediate Consideration r j i , Stud Poems to 

COLUM BIAN MUSI C PUBLISHERS LTD,. Deft. 41, TORONTO . CA W, 

In Answering adfcrtlitmcnti always write- name and Tull 
ailtlrt w clearly. 




WHOLESALE CATALOG 

i/4000 FAST StUUS 



has 

260 Page* of World Wide 
Bargains 

4000 Salesmen's Specialties 
15 New Selling Plans 
30 Money^ Making Ideas 

Shows fust Boilers of every 
tit-fit' ri [>! Lc.i 11 i rum m a ny pit r \ a 
of the world, at rrn-k bottom 
wholesale prices. Hundreds of 
tv-Hintt sensations, new crea- 

tigna, n til standing dIW 

source pf supply, nil in our 
latent, revised catnloft. It's 
free, Send for il today, 

SPOftS CO 

6-37 Main St., Le Center, Minn, 




Brimful of terse 



instructive facts about 

TELEVISION 

RADIO 

SOUND RECORDING 



ELECTRICITY 

Note These Interesting Contents 

Written in p|;,ia. LiJi d p r tin r. dibit I i niriMur. 
t k=u free IS-uui fives htt< jiiu wuiit r.i 
Iton-wr il I- it! tins bflvt jiuyi.ri< irudci And 
» ]■ p ii rt il ui t> « 1 . Ui illuitrikLuii t. Mu|ur 

*ub|ettfl include TcLcv iiian. Theory and 
CoiiPicit.-iivn, L'it-k '. p ^ _v Fie m *. Aim], lifter*, 

Trun* milter*, kev ft i ■. 4 Ti. Cnibude 1 uhes; 

R a d I a in. nil tli l>ir. m-hf-j. itcreivrm, 

BrnadcniL li.t, T J u u L'E-a- fe h urj E 1 1:2. CfiiBtrilC- 
tin mid Tneeiryi .54 u ivd- ri: • fit ill i, 4 «n, Dice; 

La lid S pr:i k *r* T «1 Li.-.k Picture J'TO lec- 
tion, RndL# t'.’n rr. m iLjiIi:,eIi: J1, L □ ■*■*. dp. 

Tfaifl bn LJlt nLmi (*IE* Il-:i n * a a till q_ i| Li? jr 
tar t Imac gaud ti-uy indti by IrniDiBj at 
NATION At ACHUU Lfi. dead enupnii 10* 
for tree hcyL, 

NATIONAL 
SCHOOLS 

_105 ANGfUS _ 

j NATIONAL SCHOOLS, Dipt. 

496 ft . >. Fi}u<roi St., Lot A nfiltt. C*hf, * ■ 

WLthaijt obliiitiijr tend >■■*.> ■■ t tf»n baalc. 

1 * 

‘ « » 111 B . ... 1 ............ 1 1 ,H,OMtr.>,Jn - 1-4 

I A 4 d ( -t i S .... . . ........ * 

I 1 

1 cut Sill* .*> J 



N*|l«n,l Schttli 1- 1J1C 

ill. 111. -L I r I L- I *i ,1 I L IJIUI rp 
i ti On, W#m. L*[„ ib It* he >1 
■ Ii n.t. Vet, u i, e-i-rri 
c riii ir. nnd h-urd I| i I c 
Irnriilnfi. t'rjnrb Thai rti.d 
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NT BIRDS 



AND ALL KINDS OF ANIMALS 

SPORTSMEN, SAVE YOUR THOPHIE5M . in: r*t 

Ituijn- id Ume to mount ■ 11 kinds of birds find 

animals. Prcomte yoirr licit w ith tn inline of Jkld 
and] We teuell you ft ■■.< FASCINATING 

SPORTSMEN'S HOBBY, Quvljly, easily leara i. 
Wild Cfiime ia y row i 1 1 l; scare or, Tnnplih'M lx III 
valuable than evir! Shorn FEWER nml MOUNT 
tlu-m Irm- in. lift'. IT'S PROFITABLE f Many report 
earning; la S13 a month mounts# Hpn'einn'ntf 
For Sruntcrp. V,Yh y not. Y OU T Learn to mulkt USE- 
FUL urttrU-u, f ran ninunt< d FpoHmi'iip Fueh a:- book 
ends. lump-:, l'Io-, tie, (See Squirrel lighter ipkft .) 

WILD GAME NOT NEEDED. 

hunt J.I-IS ran JriUi.: S COMMON -Ilf-r ini-rriH ' f IwIh, dTuMTA, 
hawtx, pfchhlui, eviitifKiBB. ftrai fUN. 

LEARN TANNING 

r,i'n- riH'di' h | t .Tan CFNtllNE LEATHER inor. -II kind* 
mT 1'ifltlfHi. t»r> -'it Bp*rw I : ir>. ■ ?mwy niiilii'i. 

tDFF DflO K Iriii-I'.l' ni>«v Fcir brant) Fbl fpe* 
rn.Ec, puun > u i-,--h . : . s: ..i- lthi— ■ ,i. ii r , N - 

!•■'■ '■. ill Von r.Hri ii-«rli 5 ii (Hi A I aix-lirprv Arii-i 1 

I t ■ i *. h many S-hi frX'dlin'H. I iirH'-cisn*l > inCH.rrTriniJ , f’i '1 YPUR 

H-ijpy tmiiLj,' . Mik i-iiHt , mb bullion. Send now! I-uii. ACE. 

N. W. SCHOCL or IUHUJffllT+ tui 7 LIrljC Bldi., Omaha, Nr£ + 



JOBS FOR THOUSANDS 




in the technical fields if trained. 
Have time on B, H. Degree in 

Engineering . . a Architecture 
Electricity, Construction, or 
Radio Engineering. 



Shorter course, 1 - in Air Conditioning, Drafting, 
Building, Radio, etc. 



Nit time to l,Drt(‘. I'lurl tlliihitijc rjci-jd', duy* or tvrmaigs. 
Opportunities to earn part living vipCtines in Chicago. 
Jnl> Ib-ljj when ready. year. Accredited. Sfmi [m.jhi 

curd fur FREE 60 Pa\t< BLUB BOOK 



CHICAGO TECHNICAL COLLEGE 

K7S Tech U> E. 26th St., Chicago, Ml. 



SERVICE 12000 RADIOS! 



(ii 






WITH THE W A l L O R t - Y AX L £ Y 
RADIO ENCYCLOPEDIA 

Here’s all the dope you need to service 
any radio set ever made! Over 2 DO pages 
packed with complete data on schema- 
tics. condensers, LF. peak f requeocies, 
vibrator s,tub«i, volume controls, 
transformer circuits, etc. — ALL for the 
first time under one cover J Easy rouse, 
detailed, practical, this "All-in-One" 
book is invaluable for Experimenters^ 
Servicemen, and Amateurs — it always 
gives yuu the correct answer! Costs 
only $ 1,4 7, Gei your copy from 
any Radio Dealer or order direct 
from P. R. Mallory & Co.. Inc, 



P. R. MALLORY & CO., Inc. 

INDIANAPOLIS, INDIANA 



Increase Your 

Earning Power 

Apply time and labor-saving kinks to your work. 
Your efficiency will soon be recognticd. and you will be 
in line for advancement. 

If you do machine shop work of any kind, sheet-meltd 
work, paintitRKi -Ciitpehtry, auto repairing, farming, coii- 
mtfi work, plumbing, electrical work, welding, building- 
gla^R work, general repairing. tool-making, poultry rais- 
ing, masonry or home repair work, get. this 

LIBRARY OF 2000 

TIME AND LABOR SAVING 
IDEAS for SHOPMEN 
and HANDYMEN 



JUST OUT 

SHOP 
NOTES 

for 

1937 

357 Articles 
703 Illustrations 
224 Pages 
Price 50c 
See partial list 
of 

contents below 




Including the new 1U37 Issue Illustrated above, tfterc attt 
nve volunips In the Shop Mutes Library ut 2000 easily un- 
derstood short dots to every-Oay Jobs, 'll ere are Just A lew 
of the subjects taken from the latest iwue: 



Alto-ya, ElnlcDchlliu 

whs 

IkLfc Siiridtr 
tVmp.Hiii|R, R»pniTir»r 
C..rjrrrl:^ Cl ■.rji'ji FllJIil- 

tun 

HfrY&Ejiilni M&kifif 
IJuwrf ll.kLni; 

Fffirbfii L I'irni W"hI|F 
[■:|..|-rjL.r .'lOTuBi, tisijvlr* 

la* 

l':l eel Aral T«l Baird 
t i- i lr ■'[■) .1 : lug N^n-Oosr- 

duchjrn 

Famib' Auto Trailer 
Fence I'm la. PuiSini 



Fly Cl, HR. r frr Doer 
JhIiIliic 3 trd in AvLO 
Frinr -FV [.^.lideir 

tn.'d. FlrjdiLiC 

I) urn idif^r J.-r Vixrnaui? 

rviin- - 1. ReeliiriFr 
:UpC,lJ U' in;- 

?[ntiU l' irr.il ire 

(Ml Fini.li I in, 

E'Ji iii ' K nLarc-nr 
Fhcrto Lie h t 

F'iRfdi *, Wi-rkinE With 
I'slOety, IlunrrrLR 
tl-T.Ui-iiM* MtrnjrH 
Ik-arifidLiLi AuLd Cmtr- 
ihn 



Sriwliutu tet l’ n rrrr, 

Slaon 

f- Ii- 'r? ICeiiLanr Fr.it 

H. Id- Tin s ,-i I ■ i : i : 1 I 

I h^r'ii'iaUiri, IJf^LcnIn* 
T'rH" fruni Llrlll R.y) 

1 rmiliiT. CimiriEtor'i 
Jti^k Lilt, j .io«d 
« ul*Rirp«.| Tripad in r 

C run 

Wi indeir r I If lily,, Novel 
WriidoiR- S-iir F|j.-li*t ,r 
IV Inter rir^Minc Aida 

LVihJ Latlie Hu;?) (n- 

yietnl L jfiijjir 
W‘ i i*de:i BowL Eurcnlnc 



Eiicli volume cnnt&tns approslmately 400 Jirticlcs and 700 
II kLHt rations and hem 200 or mutre |iariA4. TflfA unrivalEd Uftrafy 
of shop h'Cipj may he secured for a limited, time only. After 
ttie praaent supply at books la eiDaUdted Ihr offer must Ira 
withdrawn. 



^if HIM Biaiaaiapaai * Send No Money ms»— ■ 

POPULAR MECHANICS PRESS, 

200 E. Ontario St., Room 817. Chltige, 111. 

Send me, as per your offer, tbe following hooks, I will pay 
jioh t man price and small aruount of TMlsta^p. My money will 
be leliiodtO it l am not satlaned. (Check what you want.) 

□ 1937 Shop Notes and Lath* Handbook {Metal Work* 
Ing}, both for 3tc, 

d Shop Notes library (5 tali.) 12,50, 



■•I Name ,,,,,,, L 

j t 

| C«JF-.. AM ... S 

j m C. f>. D. appile.t to V. S. and p&tsexslons aniy, Ifyt u fetid* ■ 

; alacifAere, Ttmiita net mmt acegmtpfl ny order. 

rMIMMUIMMMll>HII 1 MHMUMMII»tH« alnalul ti|n| la un 
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LA TEST 20-TUBS MIDWEST TUNES 

ITSELF BY ELEC TRIC MOTOR 

JUST TOUCH A BUTTON / 




ONLY Ml P WEST'S VIRECT-FROM - FA C TORY POLICY 
MANES THIS AND OTHER SENSATIONAL FEATURES , 



POSSIBLE AT AMAZINGLY LOW PRICES/ 



ccigineertrijf advancement. 

Midwest's Kli-etrjc Touch- Hutton 
\ Tuning n iuIitvIv fUjtOtilntjC jn'nt tl'sC 
| sensation of Liu; rad it. w ■'tEJI Ten Lovell 
j butloita completely t r>.<1 the set, I ouchlng any 
,> button turns ut “on" and tunes in desired station. 
_NEae o<her hvorite stations nre automatical] y anil 
peri'et t|y Lurouglvl in r . Zip . » r Zip . T T Zip . . - av fast 
l&L ai you ■ -m touch buttons. No more dial 1wl> I L i 1 1 if 1 
jna Why l«j Cm it Uni w ith .in tinlinutt 1LI, 12 Of 1 4- tube set , 
[ M J’ v, hen you can buy a 20- tube Super DcLllic MttloriifJ 
UI n, Midwest tor the same money It will surj-risi; anti 
delight you yith it brilliant world-yule reception on 
b bands, You save oO^-j — and gel -iO iLiy.v tree trial in 
, . ,, jour own linmi> — v ! l-i you buy 3irri I tnnra thr ftrUrfjf *t 
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PAT' LOOK AT THAT MASH LA PAYETTE- 
"400" MOVE AWAY FROM THE PACK! 
SEALED POWER RIMGS SURE DELIVER. 
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SBAISD POWER PISTON RINGS 

Tfeit Ui 7tew Cate/Hedl m Old Ihfal 



I IGHTNING-FAST get-away . , . robust speed and 
j power . . . thrifty on oil „ , . stingy on gas! That's 
the 1937 Nash LaFayette-"40G M , 

Under its hood, of course,, you'll find Sealed Power 
Platon Rings — put there after engineers' tests had 
proved they mean greater Speed , greater power, and 
maximum oil economy. Just like the engineers oi 
Buick, Cordj Hudson, Gldsmobile, Pontiac and other 
splendid 1937 cars — Nash engineers know Sealed 
Power Rings are designed right! That they sea/ power! 

New /?irig for Old Cars 

Now, Sealed Power offers a special expander ring for 
cars that have gone 10,000, 20,000, 30,000 miles or 
more. The experience of hundreds of thousands oi 
motorists proves that this great new-type ring ends 
'‘between meal oil hunger/' Without excess pressure 



an inner spring of Swedish steel holds the cast iron 
outer ring firmly against the cylinder wall. If your car 
is using too much oil, has no pep or poweCj try it. 
You'll be amared by results! 

Warning / Read Carefully! 

But let a Sealed Power ace mechanic check your 
car first. Perhaps new valve guides, new bearings or 
new pistons are needed. Depend upon your Sealed 
Power mechanic for straight-from-the-s boulder facts. 
Usually Sealed Power Rings alone 
will restore new car oil economy. 

Meanwhile, write for our book- 
let, "Wsw Low Cost Way to Save 
O// and Gas and Increase Pep**. 

It's free! Youll like ill 



SEALED POWER CORPORATION 

Dept. 27 8 * Muskegon* Mich. * Canadian Fact ary at WaJkerville* Out, 

Hanv fat farm of Piston Rift N r J r Pisfotts f Pision F.xpandr rs, PiiPbrr PrrtJ, VZt tittd Cylmdvt Slrri'rt 
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GOLD, 



-S OLD is luring a new army 
^ of searchers into aban- * 

r jtoned mining fields of the far ; 
west. Engineers, chemists and ' 
devotees of that newer sci- 
\ ence, geophysics, are in the - 
vanguard, carrying newly ^ 
l$£ created contrivances which > 
f ' 3 make two ounces appear > 
x where an ounce or less would ^ 
<5 have been produced with old-v.^ 
er apparatus, -o 

X-} The thirty -five dollar per ! 
ounce price tag on gold is a ^ 
contributing factor in the rc-^y 






surgenee of the gold fever, but 
experts say that even at the old 
price of $20.67 an ounce and with 
the new methods of mining, some 
of the old abandoned mining 
properties might have been re~ 
vived. The all-time top for gold 
production in the United States 
weis attained in 1915 with 4,887,604 
ounces produced, Gold then sold 
at the $20.67 figure. In 1935 the 
United States Bureau of Mines 
reported production of 3 , 546,169 
ounces and at thirty-five dollars 
an ounce that represented an tdl- 
time dollar high of $124,115,915. 



Top, hunting lost vein of ore with metal- locating device- Bat 
tom y soltd rock core taken out urith Newsom driller 
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.Experts predict that the 15>15 production 
will be exceeded within a very short timej 
and point to some of the new methods of 
mining as basis of their belief. 

An ultra-modern plant is that of the 
f e w Meth pd M m my jmd Milk n ^ company 
af^d^Fig'^Txi-'O Mirfe in California, The 
Fig Tree mine is -a id to’ have ti used the 
failure of several companies Which had to 
depend on the free gold that it produced. 
With the gasoline storage-tank plant of 
the New Method company the Fig Tree Is 



from twenty to SlOO a ton. 
Gold is produced by the New 
Method outfit by grinding the ore, 
and placing it in tanks to be mixed 
w|th a chemical formula. Leach- 
ing takes place in the tanks, an 
Hour gold is crystallized ready for 
the mercury to pick it up. When 
it^nahy comes out it is in the 
solid piece and ready to go to the mint. 
The plant consists of an ore hopper, 
grinding mill, and four large leach in 
tanks, Processing of the ore at this plan 
costs about two dollars a tom The plarife^ 
represents seven years of experimentation 
with methods for mining flour gold. 

Another aid to quicker and cheape 
mining is the contribution of one J, B. 
Newsom, of Palo Alto, Calif. Mr. New- 
som’s contrivance is a circular bore that 
digs shafts at the unbelievable speed 



now expected to become a money-maker,, ten feet per day. The driller was complet 



Tap, left, con fro 
latest e-ehf-producin g plant r 
:er mining is another 



Right, 



ed after eighteen months of ex- 
perimentation at the Idaho- Mary- 
land Mine at Grass Valley, Calif. 
There it was used to drill a shaft, 
even while it was being perfected,' 
and there its weaknesses were 
discovered and corrected to pro- 
duce the finished product. The 
essential difference between the 
Newsom drill and other core 
drills, aside from its larger size, is 
that the entire machine goes into 
the hole. Thus time is saved in 
the handling of drill rods, and no 
rod tower or rod handling tackle^ 
is required, and, as the operates 
goes into the hole with the ma- 
chine, he always can control its 
operation closely. It gouges out 
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core five feet in diameter, and in 
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the Idaho mine test the cost of 
drilling was lower that it would 
have been with other core drills* 
despite the fact that the drill itself 
was being developed as the shaft 
progressed. Mining men will un- 
derstand the advance represented 
by the Newsom drill, os against 
old -type core drills which bit into 
the ground at the rate of about 
four feet a day. 

The greatest contribution to 
modern gold mining, however, 
comes from the comparatively 
new science of geophysics. In 
times past many devices 
I for ore detecting, such as 
h divining rods, treasure 
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Defense Guns and Planes Combat Air Raiders 
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Rightf spldier* of the aid Coast 
A rt life ry operating an anti-aircraft 
range finder on the lake bed at 
Muroc. This apparatus Ja cult's and 
registers the rang* nmsj of 

tire far the anti-aircraft batteries 
■5d that u deadly defensive >■ hou.fr 
of sheila and bullets rrwy ha direct- 
ed at up pr ouchi n ,i; “enemy*’ planes. 
Evert the range- finding equipment 
is partially protected by camou- 
flage from t he eyes of observers in 
raiding planes. This photo utaS 
snapped during the recent muneu- 
vers lit California 



A latest Boeing single-seater pursuit plane, 

used for attaching vtiemy bombing piond, fras 
hig h-spet d and super -efficient guns. Right, one at 
the bid Coast Artillery's three-inch anti-aircraft 
guni concealed by camouflage and ready to “fire” 
m( attacking planes in recent U. S. maneuver* near 
Muroc, Calif. 






Lett , machine gunners af the 
$ 3 d Coast Artillery training 
their anti-aircraft tvea port an 
“enent y“ air raider* attacking 
“targets” outlined on the dry 
lake near Maroc. Remarkable 
accuracy i * u feuturc of the - 
e,st guns produced for defense 
against air raids, l\'otc tfttf CUM' 
auflagc net oiJer the machine 
gun's 
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Diesel Streamliners Now Link Coast to Coast 




With the assignment of 
two new streamline 
Diesel- electric locomo- 
tives to the Capitol Lim- 
ited of the B altimor e and 
Ohio railroad, Diesel 
trains— for “the first time 
span the continent. These 
two powerful locomo- 
tives, running daily in 
each direction between 
Chicago and Washington, 
are the first of their kind 
on any trunk line from 
Chicago eastward. Three 
years ago the first Diesel - 
electric streamliner 
streaked across the coun- 



Streamltne dual power car at left* 
hath to haul Baltimore and Ohio 
railroad** Capital Limited , com- 
pletes eastern link of Diesel-elec- 
tric passenger service from coast 
fo coast. Officials are shown in to- 
comat ive's control cab abaft 



gines are twin -unit power cars delivering 
a total of 3,600 horsepower. The operator 
sits in a comfortable adjustable seat in the 
cab and drives the train with three levers 
— main throttle, reverse lever and air 
brake handle. Slanting, automotive- type 
windshields of thick safety glass, with 
windshield wipers and hot-air defrosters, 
give the driver good vision. The cab is 
steam -heated, with adjustable side win- 
dows and no-draft ventilators. To the 
usual instruments such as the indicating 
and recording speedometer, air brake 
gauges and motor dials has been added a 
“wheel slip >f indicator which flashes a red 
light when any driving wheels slip be- 
cause of poor track conditions* In the en- 
gine room the attendant is warned by four 
colored lights and an electric gong when- 
ever the engine overheats, oil pressure is 
low or a boiler is failing* 



C Whenever you find that you wish to 
know more about any article in this mag- 
azine, write our Bureau of Information, 
inclosing return postage. 



Iry to pioneer a new type of railway pas- 
senger service, and today a score of these 
trains are in service, covering a total of 
13,000 miles daily. Four trains operate be- 
tween the Pacific cities and Chicago on 
thirty-nine and three-quarter hour sched- 
ules, and with the Baltimore and Ohio 
streamliners connecting at Chicago you 
can ride from San Francisco to Washing- 
ton in fifty -four hours and ten minutes 
running time by Diesel. These newest en- 
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Automatic Transmission Saves Gas and Power 




Providing four forward 
gears which are selected 
automatically through a 
device actuated by oil 
pressure and engine 
speed, a new automatic 
transmission fur the au- 
tomobile saves gas, im- 
proves acceleration and 
reduces engine wear. It 
eliminates the gear-shift 
lever from the floor of the 
driving compartment, 
employing a small con- 
trol lever located on the 



steering column. This lever has four 
positions, reverse, off and two forward 

speeds. The first forward position con- 
sists of a first and second gear designed 
for starting when the engine is cold, when 
the car is on hills or when maximum pow- 
er is desired. The car is started as usual, 
by using the clutch, after the control lever 
is in first forward position. At six miles 
per hour the gears automatically shift from 
first to second. Then the driv er moves the 
lever into second forward position 1 with- 
out using the clutch, and the transmission 
automatically shifts into higher gears un- 
til it reaches ”super drive” at a speed of 
twenty- three miles per hour or greater. 
Extremely fast acceleration or increased 



power for hill climbing may he obtained 
while the car is operating in fourth for- 
ward gear, or super drive, by depressing 
the accelerator pedal to the floorboard. 
This causes the transmission to shift into 
third or “pickup 1 " gear, which operates as 
long as the accelerator pedal Ls depressed 
or until the car attains a speed of approxi- 
mately sixty-five miles per hour. Then 
the shift back into super drive occurs au- 
tomatically, At speeds below fifty the 
control lever may be shifted back into first 
forward position, causing the lower gears 
to retard the speed of the car on down- 



Top iinJ bottom, right , tneu-'a 
of control lever on Qldsmo- 
hrit xt raring column. Left, 
shouting moons of contfoi- 
Itnti trortmmfasion 
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grades. The shift to re- 
verse also is rijade man- 
ually, but may be accom- 
plished only by< pressing 
a lock button ai the end 
of the control lever. This 
prevents accidental shift- 
ing into reverse, ^he su- 
per drive has the effect of 
the “overdrive’! and 
“cruising gear" featured 
by oth er manufacturers 
in that it provides a low 
axle ratio, permitting the 
engine to work slo 
without reducing 
speed of the car, A te 
fifteen per cent increase 
in gasoline mileag 
claimed, compared to f 
consumption of a c 
equipped with convert 
tional transmission. The 
automatic transmission 
designed by Olds Moto^ 

Works engineers, consists 
primarily of two plane- 
tary gear sets which re- 
place the conventional 
forward speed gears. These gears arc 
placed one in front of the other, so that 
the power from the engine may be trans- 
mitted through either or both gear sets. 
The automatic selection of the most effi- 
cient gear for each speed is controlled by a 
centrifugal governor incorporated into the 
transmission which controls the shifting 
mechanism, The shift from one gear to the 
other is accomplished through hydrauli- 
cally operated pistons that control brake 
bands on the planetary gear sets and 
clutches within the planetary units. Thus, 
when the transmission is in low gear the 
brake bands of both gear sets are held 
tightly against the drums and the powder 
is transmitted through the two sets of 
gears. In second gear the brake band of 
the forward gear set is released and power 
transmitted through the rear gear set. In 
third, the brake band on the rear gear set 
is released and the drive is through the 
forward gear. In super drive, the bands 
on both gear sets arc released and power is 
transmitted directly from engine to rear 
axle. Oil pressure for operating the trans- 
mission is generated by a built-in pump, 

c i ** „ * . - . r 
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Road to Span Lake Michigan 
Is Plan to Speed Tragic East ' 



Drawing of twin-decked xu u* -highway for automabiles t trucks u nd elec- 
trie lines, which engineers suggest building acrots Lake Michigan 

To link Chicago with the east by an ex- 
press highway, Chicago men propose a 
double -deck super— highway that would 
span Lake Michigan. Their plan calls for 
an island at the mid-point of the road be- 
tween Chicago and the Indiana shore, A 
six-lane upper deck would carry automo- 
bile traffic, and below it would be four 
lanes for trucks and interurban lines, O 



Rope Clamp Gives More 

ten Line Is Pulled 



J^LL 



Made so that a 
puli on the rope 
will increase ten- 
sion, a simplified 
clamp is available 
for use on clothes- 
lines, tennis nets, 
tents and awnings. 

Regardless of ten- 
sion , the clamp maintains a non-slip grip *3 
which can be loosened only by pulling thefy_ 
trigger. Round leather or cord rope may 
be used in the device. 
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Cashier Snaps Steel Shutters to Foil Robber 

at a remote point could 
close the shutters if the 
cashier at the window is 
unable. A twenty-seven 
pound weight holds the 
shutters open during nor- 
mal business. They are 
made of three -sixteenths 
inch cold rolled steel ( with 
all rails chromium-plated. 
Once installed, there is 
no operating expense. 

Imagine the surprise at this 
robber! Jtt ft P* he pokes a pis- 
tat at bank teller* a touch of 
foot pedal in cage snap* s tei t 
shatters closed 



— 






If a robber should con^f^ 
front \he cashier of a 



Quebec bunk, steel shut- 
ii v - l v.'on tel suddenly snap 
shut, converting the open 
cashiers cage into a steel- 
walled chamber with no 
opening for gun muzzle 
or bullet. These shutters, 
installed recently, are 
operated instantly at the 
touch of a foot lever. The 
same lever sets off a rob- 
bery alarm and clicks the 
shutter of a camera whi ch 
photographs the criminal 
in front of the cage. Dual 
control of the lever is 
provided so that a clerk 
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/ Fire Chief Uses Loudspeaker to Speed Up Alarm System 

IP 



Loudspeakers are replacing the old 
inter-station gong system to speed up the 
response of fire companies to alarms in 
The conventional method was 



to notify all stations of the location of a 
^ fire by a code of electric bells. When an 
, bilarm comes to Memphis fire headquar- 



then by loudspeaker he directs that com- 
pany to the fire. It is expected that when 
this system is fully installed, fire trucks 
will be speeding to the fire within ten sec- 
onds after the alarm reaches headquarters. 



([Thirteen billion dollars are invested in 



ters, the dispatcher glances at a card index jf the electric power industry — more than 
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io Icajcn which company covers the district 




States treasury. 
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ixmv covers the district, 'i the gold in th$ United Sta 
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A SEAWORTHY floating home powered by fwo I SO- horsepower Diesel engines 
and capable of taking you almojt anywhere you wont to go” 



PART I 



TJNDREDS of American families 
have discovered a new way to 
live. They are closing up homes 
or deserting city apartments 
during the summer for life aboard that 
marvel of comfort, compactne&s and sea- 
worthiness — tlie modern small cruising 
motorboat. Naval architects and boat 
builders have created a home afloat that 
is within the reach of thousands. 

The trend to the water has become 
increasingly evident the last few T years. 
There were 319,404 motorboats num- 
bered at the forty-four federal customs 
bouses, according to a recent survey 
made by the National Association of 
Engine and Boat Manufacturers for war 
department engineers. Numbered mo- 
torboats in use on federal waterways 
throughout the country more than 
doubled in the nine-year period covered r 
the survey disclosed. From 208,037 



motorboats in 1926, the fleet was in- 
creased by 111,367 craft. 

Nowhere is mechanical progress better 
exemplified than in the motorboat of to- 
day. Gone are the days of steam and 
naphtha launches with their ginger- 
bread and scalloped awnings overhead. 
Gone, too, are their successors, the slim 
and wet toothpick type of hull that sliced 
through the water and rolled perilously 
in even a moderate sea. Relegated with 
them to the limbo of forgotten things of 
the sea in Davy Joneses locker, are the 
huge, cold hunks of balky iron that were 
the early two-cycle marine engines with 
make and break, or Jump spark ignition. 

The modern motorboat, is a thing of 
comfort and luxury. Those gleaming 
mahogany runabouts that dash across 
the water at speeds from twenty-five to 
more than sixty miles an hour have ul- 
tra-soft leather cushions, usually filled 
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Comfortable btrttn, 

fight, In forward cabin of 
forty -one foot c rimer* Be- 
low, roomy cabin of a tixty- 
foot tailing best with an 
auxiliary power plant, 
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There's plenty of room for all the family and a guest or two in the wide 
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with kapok to act as life preservers. The 0 summer, a short day emistf or a trip 



trim cruisers, some with speeds up to 
thirty miles an hour, but mostly in the 
twelve to eighteen mile class, are liter- 
ally floating homes with everything 
from dining nooks to shower baths. 

Living afloat is an experience, once 
tried under p roper conditions, that has 
few equals from the standpoint of health, 
happiness, comfort and freedom. 



to Florida and return. It is poor policy, 
however, to crowd too many people 
aboard to live for any extended period. 
It is best to have only the immediate 
family aboard if you w'ant frictionless 
peace and comfort. 

The average landlubber has little con- 
ception of the interior of the modern 
small cruiser. There are comfortable 
Within the comparatively small space berths, usually Pull man-style uppers 

of thirty feet in length, by nine to ten and lowers in the single-cabin type of 

feet of beam, about average specifications craft ; full headroom for six-footers and 

for a medium-priced cruiser although a complete galley that surpasses the most 

1937 models show a trend toward more compact kitchen of a modern home, 
beam, are to be found complete living There are electric lights, toilet facilL 
aeQoni modal ions for at least four people, ties, running water, and plenty of stor- 
Such a little ship is capable of taking age space with fulldength clothes lock- 

this family out on the water for an in- era. And when you grow tired of the 

definite time — a week end, or an entire scenery and surrodn dings of your an- 
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An ocean-going 

cabin boat which serves 
as a winter" home in' 
tropical waters, and the 
kitchen And dinette of 
a thirty’two footer, 








T HREE "tunnel item " boatt of very shallow draft which h 
[ shoals and ana &Uq wawor+hy for the * 



lave no trouble riavlge+ing river 
ot?ort water. 



chorage it is only necessary to up anchor 
and away to newer and bluer waters. 

Mr, and Mrs. General Public are 
learning about boats, and learning fast. 
They jammed three spacious floors of the 
Grand Central Palace in New York City 
for the entire week of the annual Na- 
tional Motor Boat Show. Literally thou- 
sands of interested people stood pa- 
tiently in line during the week to climb 
the gangways and inspect the neat and 
comfortable interiors of the fleet of 
cruising motorboats displayed by the na~ 
lion's boat builders. 

The boat- wise dropped to hands and 
knees to peer underneath the smooth and 
gleaming hulls and east a knowing eye 
at struts, shafts, bottom planking, noting 
hull lines, talking glibly with over- 
whelmed salesmen about stuffing boxes, 
cutlesB-rubber shaft bearings, engine 
revolutions, propeller pitch, and such 
mysteries to the landlubber as tachom- 
eters, binnacles, backfire traps, auto- 

i j i , * 



malic bilge pumps, exhaust blowers, and . 
other accessories of the 1937 boat. 

The steadily growing interest in the 
family cruiser was again one gf\the out-' ■ i 
standing trends noted by show officials* 
and boat builders. It was apparent to 
them that the average boatman wants a 
craft on which he can take his family 
along and on which they can live in 
comfort for as long as desired. 

More than one interested prospect 
mentioned that he had read about the 
construction of a “marina" in his neigh- 
borhood and after investigating the 
meaning of this new word, had become 
enthused about the idea of living afloat. 
What is a marina T It is a modem boat 
basin where a small cruiser can be an- 
chored in perfect safety, the family left 
aboard while the man of the “house" 
hies himself off to business via some 
means of land transportation. 

A visit to the clean, supervised and 
safe marinas of Florida in the winter 
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Dinette of • 

berth at night. 



forty-two foot power boat which can bo transformed into a Pullman-type 
Below, this boat hat just run over a log. a feat made possible by its unique 




typo of spoonbill bow. j /~\a 
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time tells more vividly than words the 
otftent this living afloat is taking hold 
of Americans. Hundreds of cruisers 
ranging all t he way from some in the 
twenty- foot class to luxurious house- 
boats and those floating palaces, the big 
yachts of the wealthy, are m Florida 
basins every winter. 

It is surprising, too, to most casual 
visitors the number of smaller craft that 
hail from northern ports and which 
have come south under their own power. 

The federal government lias provided a 
protected coastal wa terway from 

New X prk j gjnafmrwci^pt lor a twenty- 
five mile dpCTM^Tfeu n passage from Sandy 
Hook to Monasquan Inlet, N. *L 
Living aboard is not only a healthful 
and comfortable means of escaping hotel 
expenses or rental of furnished flat or 
house but it also provides a means of see- 
ing Florida not available to those who 
do not own cruising motorboats. For a 
small dockage fee, city water and tele- 
phone service are handy right at your 
slip hi the marina while electricity can 
be hooked right into your cruiser if it 
is wired for city voltage, 

(Concluded next month) k 

M s j 

1 WENTY-FIVE foot sloop lor those who like 
sailing. If else has an auxiliary motor. 

There ore sleeping quarters for four* 

f? _ ... , _ 
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Workshop on Stilts Services Clipper Planes 







Mounted on wheeled stilts, a traveling 
, workshop facilitates servicing of the trans- 
pacific dipper pl anes at the Alameda, 
Calif, * base of tH^Pan- American Airways. 
WlTen tire* big planes are moved into the 
hangar, the scaffold -like stand is rolled 

. y H if 

Electrically Locked Gas-Tank 

« Operated by button on the dash, a new 
electrically locked gas-tank cap has been 
placed on the market for automobile own- 
ers. 'It is slightly larger than the ordinary 
gas-tank cap. An electric magnet, actu- 
ated by the dash button, pulls a lever to 
release the cap, A spring in the hinge of 
' the cap causes it to open. The cap is 
, plowed by pressing it down. It may be 
wired so that it cannot be opened when 
the key is out of the ignition lock. 



up in two sections to fit around the in itors ,.- 
and the fuselage, thus making it easy for**-, 
mechanics to reach any part requiring at- p- 
tent ion. The gallery for working on the ' ** 

motors is twenty-one feet above the floor Z 
of the hangar. 



Dash 



CThe departme nt of agricultu re estimates 
there are 12 £,Uu(Ujuu rats m the United; 

States — .almost a* martv ra Ir-i nermle 
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Left, contra! button on dash which releases gas Cop, 
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Airplane X-Ray Reveals 
■v Flaws in Metal 



vice relies principally on the phototube, 
or electric eye, to foil the intruder. The 
network is made tip of the beam from a 
standard automobile headlamp from which 
all visible rays of the light spectrum have 
been filtered. By a multiple system of 
mirrors this single invisible beam may be 
reflected back and forth across a room, 
around corners and at different angles and 
levels until the guarded area is completely 
protected. The system is extremely flex- 
ible in that the energy released by inter- 
fering with any beam can be used for 
sounding an outside bell or siren, or trans- 
mitting alarms by telephone. 



"Telescope” Awnings of Metal 
g Have Long Useful Life 

Metai awnings made of “telescoping 1 ’ 
segments are available in galvanized iron, 
aluminum, copper or stainless steel. They 
are raised or lowered by cable from inside 
the window. Being of metal, they can be 
used throughout the year. 






P^rluttSt X-ray Beihg used to test 

Various metal of airplane 



When Amelia Earhart*s big plane was 
placed under a newly developed X-ray 
machine recently, several flaws were dis- 
covered which might have forced down 
the aviatrix at some point on her round- 
the-world flight if they had not been cor- 
rected. The secret of the new X-ray is a 
small tube which pours out rays powerful 
enough to penetrate eighteen inches of 
solid aluminum. Designed to send 280.000- 
volt rays through a planed wing, the ma- 
chine Ls said to reveal flaws as small as 
one -millionth of an inch. 



Invisible Electric Trap Guards 
Area Against Intruders 

How an invisible network of electric 
rays can be used to trap intruders and 
sound an alarm without their knowing it 
Was demonstrated recently. Attempts to 
enter a 13 T G0Q- square foot area or to move 
from one zone to another were defeated at 
every turn in the test. Developed with the 
aid“of General ji E lect ric engineers the de- 



7" m'o t'lKuiji of metal awning, ojwriftJ front inside 
house. It can be used throughout the year 
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More Light Produced by 

Increasing the light output by 
ten per cent without additional 
electricity, new high-efficiency 
tungsten lamp filaments soon will 
be saving the public millions of 
dollars each year, First drawn 
into a straight wire 19/ 10000 of an 
inch in diameter, so fine it is al- 
most invisible, the tungsten then 
is wound, 335 turns to the inch t 
around a thin molybdenum wire 
or mandrel, leaving the coils 
1 1000 of an inch apart. The coils 
must be kept close together to re- 
duce heat loss, but must not touch 
beciHise a short circuit would 
cause immediate lamp failure. 

Then the coiled wire is coiled on 
another mandrel, seventy turns to 
the inch, with a spacing of 7/1000 
of an inch between the secondary 
coils. This process reduces the 
twenty-inch wire to a length of 
five-eighths inch. Following the 
second coiling the mandrel is dis- 
solved out by means of chemicals. 

Use of certain gases within the 
bulb introduces pressure which 
reduces filament evaporation, 
with its accompanying evil of bulb black- 
ening, and allows the lamp to operate at o 
higher temperature for the same life. Pres - 
ence of gas, however, is conducive to cord- 
ing of the filament, reducing the tempera- 
ture and also the light output. This problem 



Several v fours ol improved filaments which give more light 
without increasing amount of clectrtcrty used 



has been solved by reducing the length 
the filament, thus lowering the heat 
and permitting the lamp to give ten 
cent more light for the same amount 

current. Gas employed in the new lamps 
is a mixture of nitrogen and argon. 





ailer Fits into Hitching Socket 



Even a heavily loaded trailer can be 
moved about and maneuvered in tight 
parking spaces by means of a two -wheeled 
dolly. Its ball tip fits into the socket of 
the trailer’s hitching mechanism. After 
raising the handle to fit ball into socket, a 
downward push lifts the trailer off its 
parking wheel. The upright column is ad- 
justable vertically from fifteen to twenty 
Inches. 



Pressing down handle of dally lifts trailer off it® 

parking wheel. It is «ory to ftmrtetiver even a 
Heavily loaded trailer in tight peeking 



t[Whenever you find that you wish to 
know more about any article in this mag- 
azine, write our Bureau of Information* 
inclosing return postage. 
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MODELS 



machinery design. The use of 
models in industry is an old story. 
The patternmaker who whittles a 
machine part from wood so that 
it can be cast in metal is really a 
model builder working on a scale 
of one to one. Airplanes and au- 
tomobiles are modeled in wood 
and similar materials before they 
are built full size. 

At the Westinghousc Electric 
an d M a n m f a e t u r i n g eompa ny*s 
turbine division in Philadelphia, 
where research engineers ifiow 
employ celluloid for building 
model turbines and other ma- 
chines* wood was used for years 
as a model material. About six 
years ago, the engineers were 
working with a model boat that 
was to be propelled by storage 
batteries. No batteries small 



^ 1 ELLULOID is becoming a useful tool 
of engineering science because it can 
be substituted for steel in the testing of 
machines yet to be built. It is used in 
modem industry as a material for mak- 
ing scale models of machinery still in the 
blueprint stage. For this purpose, it 
threatens to oust wood and metal be- 
cause of its transparency, ease of han- 
dling, and its steel-like behavior when 
welded together or subjected to various 
tests. 

Engineers of some industrial labora- 
tories where celluloid is now an impor- 
tant research necessity are wondering 
why no one thought of it seriously as a 
material for making experimental mod- 
els until a little more than two years ago. 
Cellulo id has been common and well- 
known for a long time, yet it still is in 
its infancy as a raw material for models 
to be used in testing deflection, efficiency, 
operation and other features of heavy- 



Top, working on ceilulctid nrniii'j 0-/ ^Tffj| ( 1 1 f c i-imp t 
mounting. Bottom r hmaaihing corners ol mod*! with 
rotary file , 
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enough were obtainable, so they had to be 
made. Celluloid was selected as the most 
convenient material for the cases, because 
it can be cut and joined together easily. 
The celluloid batteries were satisfactory, 
but no one at that time saw in them the 
promise of a change that may revolution- 
ize the model-building end of industry. 

About four later, the United En- 

gineers and Conductors, Inc,, of Phila- 
delphia, founcTTF necessary to build a min- 
iature version of a giant 165,000-kslowatt 
turbine-driven generating unit to be in- 
stalled in a JPhiladeiphia electric -power 
station. The steam turbine itself, genera- 
tor and various other parts were made of 
wood in model form to show how the com- 
pleted power unit would look. Wood was 
satisfactory, up to a certain point. The 
engineers wanted to demonstrate how the 
foundation structure would be made but 



fap, midget figure shows relative size of h'^unpi’ 
mouretmf. Bottom. welding giant prime focus t ring 
of telescope 
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they couldn’t do thus- if floor surfaces were 
of wood. Something transparent would 
have to be used. So they used celluloid. 
The generating unit built with the help of 
that model is turning out current today in 
Philadelph ia. 

Westinghouse engineers now realized 
that celluloid was a material far superior 
Ui wood for creating miniature steam tur- 
bines, blowers and other things. A wooden 
model of a steam turbine may be just as 
accurate as one of celluloid: but you carrt 



see through wood, and therefore the en - 
gineers cannot see, or show other people* 
what the inside structure looks like and 
how internal working parts move. There 
are other advantages on the side of cellu- 
loid. By properly juggling such things as 
the modulus of elasticity, specific gravity 
and strength* the behavior of celluloid 
when supporting a weight can be trans- 
lated into the behavior of full-sized steel 
structures under similar conditions. In 
other words, celluloid can be used as a 
model for steel behavior as well as steel 
structure. The celluloid models that have 
replaced wood at the Westinghouse lab- 
oratory are employed largely for the 
measuring of deflection of parts under 
load. By suspending weights from various 
parts of a housing for a steam turbine, en- 
gineers can determine just how much de- 
flection there will be when similar loads 
are imposed on the steel parts of the same 
turbine after it has been built, full-scale* 
of metal. Measurements of the tiny move- 
ments made by parts of a celluloid model 
as weights are attached to it are made 
with “electrified microme- 
ters,’' which are connected 
into the circuit of an elec- 
tric bell or buzzer so that 
the experimenter knows 
the instant the micrometer 
screw touches the part be- 
ing measured. This pre- 



Tttp, fd/uJnpd is (QirJy rut. Clntitj Jr^igrting big 
moc/uncs is taste t u.>ith celluloid mfldils. Botfour, 
bottle label protected by celluloid 




r^ents the setting up of . ^ 
'“^dse deflections by pres- « 
ure from the measuring ^ 
instruments. 

The celluloid pieces* 
orming a model are weld- ' 
d Together with the aid of " . 

^ which softens cel- ? 

iuloid so that it flows to- 4 
ether and becomes one 
iece, just as a we 1 din 
nrch fuses together two^ 
pieces of metal. It was dis- V 
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overed that here is an- £ 
flier way in which cel hi- ^ 
aid imitates steel, for when 
it is welded with acetone* 
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Top, turbo-electric generating plant built u?ith aifi of wood-and-celluloid model. Bottom, the model of 
turbo-electr^i generating unit , i±>ith celluloid! uyed in Boar lo repeal structure of foundation 
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it warps just as jyelded steel pieces of the 
same shape warp as a result of heating 
and cooling. Thus engineers can find the 
answers to welding problems while the 
project still is in the model stage. Much 
of our modern heavy machinery + which a 
generation ago would have been made of 
heavy castings, today is built up by weld- 
ing metal parts together to form the com- 
pleted structure. 

Celluloid models of steam turbines. 
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blowers, the mounting for the new 200- 
inch telescope to be erected on Mount 
Palomar in California, and of other ma- 
chine units enable engineers to work out 
details of structure, such as the shape of 
bracing elements. Besides making It pos- 
sible to see just how the various parts will 
behave when subjected, to heat of the 
welding arc or torch, they serve as a prov- 
ing ground for new ideas in welding. The 

< Continued tp page 13SA> 
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P/une j'fcnJ v for test in tA« sf rat asphere. The U. S. army designed the ship and some of the 

features which u?jW muhe jposji&te jaurneyt into the thin air at high altitudes 



Powered by two special supercharged 
engines, a Lockheed-Electra exp erimental 
airplane has just been completed for tests 
in the stratosphere. Designed by the U. S. 
army* the ship has features enabling it to 
fly in the thin air found several miles 



above the earth. Superchargers provide 
the powerful engines with sufficient air 
to operate at normal speed in the higher 
altitudes and a supply of air under com- 
pression protects the crew when the ship 
reaches a level where the air is thin. 



Arc Welder Built in Trailer from Odd Automobile Parts 






fl( 



From parts of seven different makes of 
automobiles a -Milwaukee welder built 
himself a portable arc 1 Wetdtrrg"'OUtfit in a 
streamline trailer* Quickly coupled* it is 
ready for work in a hurry. The gasoline 
motor is in front, the generator over the 
axle and the control panel is at the rear, 
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Furnace Air Control Saves 
Fuel by 



Fu'fi view* of portable arc-welder built into stream 
line trailer easily hitqbed tofepr and hauled to fob 



By keeping 
plant from oper- 
ating at full speed, 
the latest furnace 
control saves fuel 
and prevents 
overheating* A 
che ck-damper 
unit, entirely self- 
contained, is 
mounted on the 
smoke pipe to 
control the air at 

its source, the stack. No chains or pulleys 
are used, the motor and damper being di- 
rectly connected. Air is admitted belaw 
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the grates to the fuel bed 
fry small hooks or angles 
inserted under the ash- 
pit door to hold it open 
only a small amount, thus 
restricting the air flow. 
The damper control is 
connected to the usual 
room thermostat. Upon 
demand of the thermo- 
stat, the damper closes 
and the restricted draft 
arrangement makes it 
impossible for the fire to 
bver-acceierate. As a re- 
sult combustion picks up 
slowly, gradually pro- 
ducing enough heat 
which has ample time for 
transmission through the 
heating surfaces to the 
rooms. When sufficient 
heat has been produced 
to satisfy the thermostat* 
the check damper opens, 
completely by-passing 
the air through the stack 
and relieving the ash-pit 
draft except for a very 
slight amount of air which 
filters through the fixed 
opening permitted by the 
draft door hook. This is 
sufficient to support com- 
bustion at a slow rate 
through the deceleration 
period* Instead of oper- 
ating on the “full speed” 
to “dead stop” principle, 
the control regulates the 
furnace at “slow” and 
“medium.” The control 
eliminates opening and 
closing of the draft door. 



A jTi SiWt ee; 

PUL A R° \rE ('HANK'S -{) • 185 

Caboose Gets a Bay Window" 
in Place of Familiar Cupola 



Trainmen erf desk and an watch in bay window of rettyted cfl-fjoase. Bs. 
ffluf, ricfe protruding window has replaced cupola ax pint 



C^opular Mechanics 
Magazine does not pub- 
lish the name of the 
maker of, or dealer in, 
any device described in 
its pages, but this Infor- 
mation will be furnished 
by our Bureau of Infor- 
mation upon request, ac- 
companied by stamped, 
self-addressed envelope* 



Bay windows are replacing the traditional cupola on the 
old freight caboose. The cupola has always been an ob- 
servation post from which brakemen could watch over the 
long line of freight cars ahead, but higher boxcars being 
built today sometimes obstruct the view. The Milwaukee 
railroad is rebuilding its fleet of 900 cabooses, removing the 
roof-top cupola and installing bay windows on each side* 
From the bay, a brakeman can watch the full length of the 
train. The cabooses are being dressed with aluminum paint 
inside and out for coolness. Outside, black safety rails and 
ladders show up clearly against the aluminum paint. 
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Vast Lake Starts 287,000-Volt River of Power 



72.200 acres of once deseri land. 
The huge generators settled down 
on June 1 to continuous* routine 
production of energy; four 115,000- 
horsepower units are in operation 
and ultimately there will be a 
battery of fifteen such generators 
and two more of 55*000 horsepow- 
er* A high-voltage switching yard 
routes the power over the main 
line to Los Angeles at 287*000 
volts, The power travels over 270 
miles of mountain and desert, 
then at the gates of Los Angeles 
it is stepped down to 132.000 volts 
by seven gigantic transformers 
such as that shown on the cover. 
Each transformer, as large as two 
boxcars standing on end, can han- 
dle 30,000 kilovolt-amperes* 



From tfeS^ast^pool of Lake 
Mcad t where Boulder Dam 
has stored 
supply the homes of this 
country for three years, a 
287,000-voli river of power 
is flowing. This tremendous 
power plant can deliver 
1 . 25 0, OtiO .000 kilo wal t - hours 
of electric energy per year. 
Above the dam in this 
world’s greatest man-made 
lake stand 11,000,000 acre- 
feet of water, still rising 
with spring freshets. The 
lake extends 101 miles up 
the Colorado river, covering 



Tap, ^ohf* / iStfOO-kartapauftr aintraiers at 8auld*r Pam- Below, 
high-voltage rwitchins yard whiah power to Lot Angelas 
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ght Trailer with Motor Helps Truck on Hard Pulls 



Equipped with motor to help the towing 
vehicle on hard pulls, a new freight trailer 
functions like the booster locomotive be- 
hind a long train. Complete synchroniza- 
tion of power plant in truck and in trailer 
is accomplished by connecting the two 
transmissions, throttles arid clutches by a 
hydraulic system. Controls in the tmek 







cab operate both motors- The trailer's en- 
gine is installed under the frame. Air 
brakes operating from Its own motor con- 
trol the trailer on down grades. A truck 
with motorized trailer can attain a speed 
of eighteen miles per hour on grades ne- 
gotiated with difficulty at eight miles per 
hotfj by a truck towing the trailenwith- 
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out motor. Safety from skidding 
and power to pull out of muddy 
ground are provided by the trac- 
tion on both rear wheels of the 
truck and the wheels of the trail- 
er. A conventional torque tube 
and rear axle assembly are sub- 
stituted for the front axle of the 
dual rear axles of the trailer. 
Spring suspension of the dual rear 
axles equalizes braking on both 
axles* eliminating the bouncing of 
the front wheels, ^ ^ 

Body Energy Tester Finds 
Women Are Hardier 
Than Men 
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Image of Air Flow on Model 



187 



That women are hardier than 
men is the conclusion reached by 
Dr. Jakob A. Stekol after tests 
with an instrument T^iich meas- 
ures the creation of body energy 
and the giving off of heat. His 
findings indicate that even after 
an eighteen-hour fast women 
consume ten per cent less of their 
energy reserves than men to keep 
going. Measurements with the in- 
strument, which checks on the 
intake of oxygen, on the oxydiz- 
ing of food and the creation of 
body energy, also show the nu- 
tritional value of different foods, 
pointing the way to a proper diet. 



Ctpryjnn ft rating the uwy air flow* around model. Eh£ infers find 
this pm faction makes easier the study of streamlining 



Projecting the image of an object while air is 
flowing around it enables engineers to study vis- 
ually the effect of streamlining. This method of 
Facilitating the study of streamlining is called the 
Schlieren effect. The image of any scale 
model object may be projected, together 
with air flowing around it, demonstrating 
wind resistance at any point, 



Holder to Help Mark Books 
Attached to Table 



H'flwan subject being tested 
idy aids in 
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Adj us table to 
books of any size, 
a handy holder is 
an aid in marking 
i f books. It may 
attached to ta- 
or similar sur- 
face and adjusted 
up or down, in or 
out. The book is 
held in natural 
position For mark- 
back. 
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T (jp t determining haw long a t^u ft 
wi!l resist attack hy tnirgturs. and 
preparing ‘‘firtpruof" jsj/c /o.r test 
in gas furnace. Setow, torch sets 
off sprinkler and resultant sp rn.y ji 
maxuiTi>J art walls and in buckets 



Torture CHAMBERS 







I >ICKING up a microphone recently, an. 
' * announcer touched it to his lips and 
dropped dead. Leaking current had killed 
■* hiiru 

How do you know your home is not full 
of such perils? Can you tinker with that 
radio set in perfect safety? If you 
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to turn oil the oven or disconnect 
the iron w r il! you come home to 
find the house .a heap of ashes? 

aham.azfcjo, Mich., woman 
hoarded a train for Chicago the 
other day and, thirty miles on her 
way, remembered the curling iron. 
Aghast, she knew it was connect- 
ed and supposed her home was by 
now- a mass of flames, As the train 
roared through a town fifty miles 
out she tossed a note to the sta- 
tion agent. He rushed to the wire 
and dispatched a telegram to Kal- 
amazoo. Firemen broke into her 
house, found a hot iron, smoke, 
but no flames. 

Maybe it was just luck; but if that curl- 
ing iron wore the ^approved” label of the 
U n derwriter s J La bora tor i p ^ ^ might 

have known "~it"would be all right. Before 
Ley approve an iron, the Underwriters* 
men try every trick, they know to make it 
start a fire. They set it on cloth, rest it on 
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a pine board, anti let it get plenty hot It 
may burn its way right through the board. 
That's permissible. But it can only char. 
It must not start a flame. For more than 
forty years these engineers have been in- 
venting ingenious tortures tea protect you, 
your car, your home, your valuables from 
lire, shock, accident and theft. Take your 
oil burner. If you were to come home 
from a winter vacation and start a fire, 
would it be likely to blow up? Not if it 
has gone unscathed through the Under- 
writers’ torture chamber for oil burners. 
In earlier days, faulty ignition systems 
were a hazard. Your furnace might be- 
come choked w ith an explosive mixture of 
oil vapor and air. and then a tardy spark 
would touch it off. Today ninety -one per 
cent of the oil burners on the market are 
approved, and here is what they went 
through first: for 180 hours the burner 
was operated intermittently in the labora- 
tory. ton minutes on and ten minutes off; 
then it burned continuously for seven hours 



Step Watch cheeks bp the efficiency of fire extin* 
gvisher in fubM ef blemng gasatine. Be* 

tow, builet -resist ant glass is tested in target range 
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on five successive days; then it was fed 
fuel oil chilled to thirty degrees Fahren- 
heit, while the ignition system received 
only seventy per cent of normal voltage* 
Automatic controls and every moving part 
took an endurance test of 100,000 opera- 
tions, and had to he in good working order 
at the end. 

The first time you went to bed with an 
electric heating pad under your ailing back 
you probably lay awake expecting to be 
shocked or burned to death. If your heat- 
ing pad is “U.L," approved you can rest 
assured, for a pad like it has been bent 
back and forth in a 50fl-hour Hexing test, 
bundled in blankets and given the maxi- 
mum heating current in an effort to set 



the blankets afire, its thermostat has been 
operated on and off 100,000 times, and 
plugs, switches, cords, heating element and 
fabric have been inspected. 

Before the cord on your waffle iron or 
electric heater was rated safe, it endured 
ingenious abuse. Carrying normal cur- 
rent, the cord was twisted and untwisted 
3,000 to 10,000 times by a mechanical tor- 
turer. If wire or insulation gave way, it 
went back to the manufacturer. Rubber 
insulation is taken from wires, analyzed, 
tested for fiame -retardant qualities, aged 
in oxygen ''bombs" of steel in a bomb- 
proof room built like a maze to protect the 
engineers, and finally stretched to the 
breaking point while its tensile strength is 




Left, abaft, cn Spirt** r no chances frt 

testing high-voltage switch. Right, elec- 
tric-heater cord is twisted thousands of 
times fyy this machine to prove it sate. 
Relow, charring doth with electric heater 

measured. O nt* versatile machine 
pulls light cords, punches and 
twists a half dozen different types 
of electric switch buttons simul- 
taneously for 6,000 operations. 

The other day a manufacturer 
wanted to know how a glass brick 
wall would stand up in a fire. 
Would it explode, melt, or col- 
lapse? They built a ten-by- 
Iwelvc foot glass wall in the Chi- 
cago laboratories, let the mortar 
age for a month and rolled the 
wall up to a gas furnace. Torches 
lighted the gas ports. In five min- 




u te.s the? i ns i d e □ f l he g la as 
bricks was healed ko 
1,000 degrees Fahrenheit; 
The glass crackled mer- 
rily with sudden expan- 
sion. They turned on 
more gas. Thermocouples 
at five points of the outer 
wall gave continuous 
readings of the tempera- 
ture. Engineers measured 
the wall’s sag every few 
minutes* The outer wall 
became red hot T molten 
plaster ooz e cl o ut and 
plopped on the floor; still 
the wall stood. Through 
mica windows in the fur- 
nace the engineers saw 
the inner surface of the 
glass wall bulging like a 
toasting marshmallow, 



Engineer at tap is examining electric refrigerator. BeIou.\ administering Hexing ordeal 
to heating pad and giving U u to tail-light endurance tt*t 



finally dripping like molasses. After forty^ 
five minutes the gas ports were closed and 
the glass wall, now at 1*640 degrees* was 
rolled out and immediately drenched with 
a fire hose. Sizzling, crackling, that wall 
took its punishment standing. When the 
hose was withdrawn after playing over the 
red-hot glass for a full minute, the wall 
was still erect, about one-fourth of its 
bricks punctured by the powerful stream. 
The manufacturer was satisfied the wall 
would be an effective barrier to fire* 



That was but one of the everyday 
‘‘stunts” performed in the Underwriters* 
Laboratories to make life safer. They de- 
vise standard tests for fire-fighting equip- 
ment, Inspect building materials for fire 
resistance, examine anything a manufac- 
turer submits for its hazards to life, and 
provide inspection service for protection 
against burglary* theft or robbery. 

In that same gas furnace* pre-heated to 
2,000 degrees, the engineers thrust a 3,000- 

( Cfentlnilr d IQ ilfiA) 
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Wood rails ill left jjrouiJfl u Mmacith, *il*nt track for the COrntra daily as it follows the action of soldiers 
marching in a sequence an Californio movie tot. Several hundred feet at rat is were laid 



JU 



To smooth the way for the camera dred feet of wooden rails were laid for one 
“dolly" following action on the movie lot, long sequence of marching soldiers. The 
a camera crew' devised a wooden track on dolly rolled smoothly and silently over ir- 
which the dolly traveled. Several hun- regular ground while the filming w T ent on. 

i 

“Ignitfon Gun” Stops Bullets for Observation in Flight 




Flashing an intense light when a mov- 
ing object passes in front of it, an "jgni- 
tron gun 11 makes it possible to “stop'" ac- 




Mercury Vapor "ignitran gun" ttt Up to catch ac- 
tion of bullet in flight with its swift, intent* light 



tion too swift for human eyes* This gun 
is really a mercury vapor tube. Its swift, 
intense light momentarily illumines a bul- 
let so that observers may study it in flight, 
or “stops” sand shot from a sandblasting 
nozzle, or spray from a metallic coating 
spray gun, or the explosion of a wire from 
an electric overload, 

j-o b'l L f 

Fire Extinguisher in Prowl Car 
Beats Firemen to Scene 



Listening to alarms on their two-way 
radio, police squads in Schenectady's 
“prow l cars'" sometimes beat the "fire de^" 
partment to fires. So they have been 
equipped with fire extinguishers, and each 
prowl car carries a squad trained to fight 



the fire if they get there first. 




the hre it they get tm 

JbeJtsytSL^ tajL & 
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Diesel Fire Boat 



Equipped with Five 
main Diesel engines* the 
latest fire-lighting 'boat 
can throw seventeen 
streams of water. Three 
engines drive the craft, 
but only one can propel 
the boat while the other 
two are used for pump- 
ing. Two other engines 
Hr* 1 on 1 y for pump i n g. 
Four ten- inch centrifugal 
pumps supply water to 
the various connections. 
The boat has a lire tower 
which is raised and low- 



venteen * Streams 



Three view* of now fire- fighting boot Left, more 
than a dozen stream# of water t it once, Center, con- 
trail for one of the nozzle#. Right, tower which may 
he rained or lowered hydraulically in a few se£&ridt? 

ered hydraulically in a few seconds* In 
raised position, with a three-inch nozzle 
the tower produces 4,600 gallons of water 
per minute at a pressure of 300 pounds. 
Four deck turrets, twelve hose valves and 
the tower supply the seventeen streams at 
the same time, totaling 10,000 gallons per 
minute. Deck turrets, fitted with three- 
inch nozzles, throw a stream 450 feet. The 
fire boat is all steel. It has little super- 
structure and can pass under low bridges. 
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Non- Heating Microscope Lamp 
Gives Bright Light 



Heat is scarcely perceptible when a new 
low- watt age microscope lamp is used for 
laboratory work, A pair of matched re- 
Hectors give the lamp its efficiency* The 
reflectors are combined in such a manner 
that a very clear, lypUi^nl ^jol of light is 
Cast upon any ob- 
ject seven and 
five -eighths inches 
from the large re- 
fleeter, giving am- 
ple working space. 

Light for trans- 
mission through a 
compound micro- 
scope is taken from a 
ground surface on which the spot of light 
is thrown, Intensity is sufficient for high 
magnification with oil immersion objec- 
tives, The lamp uses a standard bulb and 
operates on 115 volts, alternating current, 
through a self-contained transformer. 
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By FL W* Magee 

T^HERE’S danger ahead if you drive a 
'i * car carelessly and here's why. 

Traffic accidents will kill or injure more 
than 20,000,000 persons in this country and 
cause an economic loss of about $25,000*- 
000,000 within the next fifteen years unless 
we do more to promote highway safety 
than we have yet done. 

Simple arithmetic proves the tragic truth 
of this seemingly incredible statement. In 



Son tc driving mistakm* to uVaiJ, unit r/lurl lliauiAlj 
iftcii 1 motw-i’thivlc dent ft* an apt fi rrtud art iwttrtLisinS 

1036 traffic accidents caused about 37,500 

fatalities, 110*000 permanently disabling 
injuries. 1,230*000 temporary disabilities 
and an economic loss estimated at $I,660 t - 
000*000. Each year the figures are grow- 
ing bigger but if, by some miracle, they 
can be held stationary through 1951* it’s 
easy to compute the terrifying totals. And 
here they are:— 

More than half a million fatalities — in- 
cluding thousands yet unborn — 1*650,000 
disabled for life* 18*450*000 temporarily 
disabled! That's like wiping out the pop- 
ulation of Wyoming* Nevada and Dela- 
ware, injuring for life all the people of 
Vermont, New Mexico, Idaho and Arizona, 
and temporarily disabling everyone in 
New York and California, 

That's more than six deaths and injuries 
per mile of highway, one death or injury 
for each two drivers, almost one for each 
car on the road today! Virtually one per- 
son out of six marked for death or injury 
by 1951 or before! Plus an economic loss 
of $24,900,000,000! 
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DANGER AHEAD ! 



OTHER ACCEDEttTS 
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MOTOR vehicle accidents 
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These figures prove that 
the problem created by 
scrambling together 27,- 
000,000 cars, 40,000,000 
drivers, 3,000, 000 miles of roads and mil- 
lions of pedestrians is your own personal 
problem- Your stake in it is high, for it is 
your very life and limb- If the traffic sit - 
nation grows no worse than it is, you, as a 
driver, have better than an even chance, 
under the law of averages, of killing or 
injuring yourself or someone else within 
the next few years. 

While organized traffic safety efforts 
have accomplished much, the fact that the 
highway toll still increases indicates that 
this problem does not yield readily to 
wholesale solution. Keeping yourself from 
killing or being killed in a traffic accident 
today Is pretty much an individual prob- 



Above, direction of 
t riiL'd of con i ft J93A 
accjrfenfs, and chart 
comparing awf© 

dents and other types 



lem. The best way to avoid driving into a 
tragedy is to make your own driving “ac- 
cident proof,” rather than rely on a law or 
some other safety measure to protect you* 
Five or six mistakes account for most 
accidents and a study of the common er- 
rors which landed most 1936 traffic acci- 
dent victims in the hospital or morgue is 
an excellent way to avoid making the same 
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TA/A'Vr^ r T^ gamble the rest of your 
* ^ life to win one minute 



DISTANCE REQUIRED FOR STOPPING 



DC 
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40 FT- 

73 FT. 

115 FT. 



FEET TRAVELED 
WHILE THINKING 

FEET TRAVELED 
WHILE USING BRAKES 



165 FT. 




speeds of seventy or eighty miles 
an hour, either, for most cars in- 
volved in accidents were traveling 
less than fifty* This brings up the 
question: How fast is too fast? 

That depends on the condition 
of the road, the weather, the time 
of day, the amount of other traf- 
fic, But here*s a tip from the ac- 
cident statistics that ought to help. 
Nearly one-third of those killed 
last year and more than one-fifth 
of those injured were killed or 
hurt by cars which were exceed- 
ing the speed limit. Almost nine 
out of each ten cars involved in 
accidents were going straight 
ahead when disaster overtook 
them — and that ! s the only direc- 
tion in which drivers can really 
step on the gas. 

Would you dare top the crest of 
a hill and go down the other side 
at fifty miles an hour — with your 
eyes shut? Certainly not But you 
might as well have them shut if 
you can’t see over the crest. 
Probably there won't be anything 
there, but suppose there’s a steer 



mistakes yourself. In tho first place, every 
accident is the result of a mistake by 
someone, Perhaps the pedestrian is at 
fault, or the man who planned the road, or 
the engineer who designed the car. But 
the statistics show that in about three 
cases out of five, it's the man behind the 
wheel who makes the blunder. 

And too much speed was blunder No. 1 
among drivers who had accidents result- 
ing in deaths or injuries in 2036, Not 



or a stalled truck? 

So you're driving too fast — speeding — 
when you can’t stop within the distance 
you can see ahead because then you’re 
driving “blind*” And this brings up the 
problem of night driving. Only one-fifth 
or one-fourth of all traffic is at night, but 
more than half of all fatal accidents occur 
after dark. Deaths from night accidents 
increased more than one -third from 1930 
to 1935, while deaths from daylight crashes 
decreased* And in nearly every report of 




Chart above shews how distance required far stopping increases as the speed mounts, 
, JVffEc difference between sixty and sunt/ify miles an 
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AT THE WHEEL 
YOU ARE AS 
RESPONSIBLE AS 
THE MAN AT THE 
'CONTROLS OF - 



DON'T 



Irnii't rurd« mTAouf 
InAiflf im*f n|n^n| 



don't z>:: y 



DON'T speed through 
A intersections 
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a night accident, there is 
evidence l hat someone 
drove his ter than his eves 
could see. Fifteen miles 
an hour may be too fast 
on a foggy night: fifty 
likely to be too fast most 
any night unless your 
headlights can penetrate , 
the darkness for 250 feet - 
or more, 

Co u r t esy , co nsi do ra t i o 1 1 J 
■ ‘for the other fellow,, oh- 
- serving the rules of the 
road — alt these pay you 
; big dividends by keeping 
you out of accidents. To 
* prove it, consider the In- 
considerate drivers who 
^disregarded such things 
and came to grief in 1930, 

•When you decide to take 
,a chance — cross the cen- 
ter line, steal the right of 
way, crowd in, pass a 
standing streetcar, pass 
on a curve or hill or on 
the wrong side nr neglect 1 
nal — just remember that 
than 250.000 accidents causing 
deaths and injuries in 1936 result- 
ed from exactly such practices. 

If you know what you are most 
dikely to hit, you ought to be able 
to exercise extra care in the pres- 
ence of such objects. Cars and 
pedestrians are your big hazards. 
Of accidents resulting in deaths 
and injuries in 1936, nearly one- 
hall' involved collisions with au« 

(Continued to pagi,-- 127 A) 
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At fifty-fix e jnilcs nn hoar,, tbui a, you travel mere tjian eighty feet a teCond, 

almost sixty, [eet while you and yen need 1&Q Ajwt, rj^-nrir t J ^ \ I 














Mu s icT y pe w ri ter 
Prints Staff 
and Notes \ 
On blank 



paper trae$ 
latest music typewriter f 
prints the five- line staff,) 
according to require-^ 
mentSj then notes, clefs^ 
signatures, rests, straight 
and slanting bars an<§ 
other characters. Pressing a key rot a tegs, 
jthc roller, elim irating band operation. 



Trained /iflrse .sfQncl.5 quietly amid the flash and track of fireworks white 
a captive balloon lifts his platform to roof of cirtuj Arena 



Standing quietly 



popping tire* 
crackers and a glare of spotlights, a circus 
horse rides a Hying platform in a foalur^ 
act of a show in Germany. A balloon lifts 
the aerial horse To'ltre-^iling of the arena 
while guy ropes steady the platform? 



W<rf : 



** Freezing Cleans Raw Wool 

Burs^ thistles, fgrease andjjvegetanJc nuu-" 
ter are literally frozen out of raw wool b^*— ' 
passing it through a cold room in which ; J 
the temperature is thirty to fifty degrees 
^ below zero. The low temperature freezes^. 
foy -solid the burs and grease on the wool. 
jl When the frozen wool is beaten or shaken.'- - 
the dirt and impurities d VAPiijdKfv . About V 



irn-r types the staff and 

jFteces&ary 



1 dirt and impuriti 

Vost /CcU, 
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Small House Is “Framed” in Light Concrete 




Small houses framed in 
lightweight concrete 
much as a wood-frame 
house is built are the lat- 
est development in home 
construction. Light, dur- 
able, proof against lire 
and termites, and free 
from expansion and con- 
tract. ion, these houses are 
built of a new type of 
concrete made of “baked 11 
clay and shale pellets. 
Instead of the heavier 












.A fjOl'£j JlOU!Cf of lig fltteeighi 
ea rtirf-i't c under Const rurl inn t 
shawim-; bfuns and posts of 
concrete instead at tradition- 
al u-'aad framing. 4f tfu f (*H 
is src^i'tefl's drawing of tl 
completed house . T his light 
concrete is made of cylin- 
drical pellets of clay itnd shale 
fired in a hiln 



aggregates from sand and gravel beds, the 
builder mixes clay and shale, slightly 
moistened, presses it into cylindrical pel- 
lets and fires them in a kiln at 2,900 de- 
grees Fahrenheit. The sand is also baked, 
reducing the grains in weight and expand- 
ing them to twice normal. A cubic foot of 
finished concrete from these materials * 

m 

weighs 100 pounds against 150 pounds for k 
concrete of heavy aggregates. In the smair 
house, supporting beams and posts are of J 
concrete instead of timber, and between 
them are placed nailing studs to which the 
outside sheathing, usually stucco, and the 
inside backing and plaster are attached. 
Floors, roofs and decks are poured as in- 
tegral parts of the structure. The upper 
deck of the San Francisco-Oakland bay 
bridge is paved with this light concrete. 



Spray Gun with Tank on Top 
Feeds Heavy Materials 



With its tank mounted on top, a new 
spray gun duplicates gravity feed condi- 
tions and makes possible the use of spray- 
ing materials 



which cannot pass 
through the ordi- 
nary siphon gun. 
The equipment 
has been found 
adapted to the use 
of ceramic mate- 
rials, as well as 
hammered silver, 
bronze, and gold- 
type finishes. The 
lank holds anint. 
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Plane Is Guided to Exact Landing 
by Radio Compass System 



to right or left, With the aid 
this equipment the pilot flying^ 
■'blind!” is enabled to set his plan V 
down on the rear end and centerV 
of the runway he is to use. 3 



h Homes Built of \ iastics 
Promise Lower Costs ^ 

Houses of the future will bo^ 
built of plastic and synthetic^ 
materials that should outlast ma- 
terials used today T Indus tri 
chemi sts prej jct. From new ap- 
pUcations of plastic materials, lac- 
quers and synthetic fibers, new 
typos of homes will emerge, wfthk\i 
building costs much lower. Such 
houses would be noiseless, sani-tV 
tary and proof against fire, vermirs^ 
and weather. 0 



roosrt 



j 1,1 “ Weed Cutter Sheds Poison 

on Root of Plant 

'" s-if .-*% - > i i 

^ Double death for weeds is deaUk 

p 9 , af*- 1 «■ out by a farm and garden tool just ■ 

5 >> JWv invented. As the cutting blade is < 

Hj-W with W, r.p. hM. th ™ st at tha root of a , wee ^ 

, ctr tor on dash. Bottom f urea covered by the guide b^ams Only CUtS the stem hut shCQS cl ' 

^ 5 few drops of gasoline or other 

<_ Already in use in Europe, the Lorenzlr plant poison to kill the roo„t. The handle 
f radio compass has just been introduc^d'lYr'J of this weeder carries a pint of gasoline.’ 
I the United States as a means of guiding ' Merely pressing it into tke ground open^J 
' airplanes to exact landings. The first platfe ’jSjJ' _L n 3 Jj/ D ^ 

^equipped with the compass in this country " 

I ^has a staff antenna on its cabin and a hor- 

-^izontal antenna under the cockpit, The ir^ 'ylfcV v 

offrst is used w T hen the pilot prepares V y'T* J -7 i 

land, the other when he desires to pick up V" 1; \ \ VI ; ■ i 

, signals while approaching the field. As a j BP ^ \ 
jjpilot, who has been guided throughout h WP _ t 

^flight by an ordinary radio compass Vr \ •. I V 1 . « 

preaches a point where he should begin /Vy ^ 

Seconding to land, he watches a dial on hi < sag 

^instrument panel. The dial has circles & ^ ( 

^marked 4i 0” and " D,” w T hich have pointsT'N 

3of light m them. As the plane passes into drops when bUde cut, root 

the range of the landing guide, the point 

of light in J ‘D” circle breaks into a series As. valve and lets gasoline drip on the root, 
of dashes. When the range of an inner ci Farmers use it to attack Canada thistles^ 
marker beacon is reached the circle “O'b^and gardeners fight dandelions with it^_ 
show's a series of dots. An indicator be 
tween the two shows whether the pilot 



C[Our Bureau of Information will answer 



descending at the proper angle, and! an ar- 
row below it shows whether he is veering 



zine } if accompanied by return postage. 
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Lr ft. prism installed afHJL't 1 dan- 
hiiittip. Drawing show* 
how motonst wutcfum* prism 
eon see ears approach! ng h*- 
yond the crest of hill 

torist’s vision would be 
less expensive in many 
cases than regrading 
roads to meet the federal 
g o ve r n m c n t s require - 
men! of 800 feet ''sight 
distance" on federal-aid 
highways* 



Waving Spotlight Sweeps Track 
in Front of Fast Train 

. . +. rm “■* ■ 

Gyrating in a spectacular figure “8/ 1 a 
powerful headlight installed on a fast train 
between Chicago and Minneapolis sweeps 
the track to give distinctive and unmis- 
takable warning of the speed train ap- 
proaching, Its 3,000,000 candlepower light 
throws a canary yellow beam which at- 
tracts attention three miles away, A motor 
oscillates the reflector, swinging the beam 
in wide arcs and striking automobiles ap- 



H <* — • 






To prevent hilltop traffic collisions, a 
highway engineer has invented an over- 
head prism which gives the motorist a 
clear view of the road beyond the crest. 
The prism is made of glass, mounted like 
an inverted V in a trestle spanning the 
highway, fifteen to twenty feet above the 
ground at the top of the hill. The glass 
frame is filled with glycerin or some simi- 
lar transparent non-evaporating liquid. A 
motorist approaching the crest can watch 
the prism from 2,000 feet away and see 
cars approaching a half mile on the other 
side. This method of extending the mo- 
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mdbinp an fAAt^la o/ ak (ty ftriiii: f/t furnncc^.F^^h. or« nioie qu'c^y ujcffi 

tfie ttid «/ fA# }p«tfnft‘aph Kfhj'c/i “fingerprints** ait minerals- present in the &re 

gerprints" on the film. The rest Ls a mat- 
ter of measuring the position of thin ver- 
tical stripes on the negative, made easy by 
comparison with a master film which has 
all the minerals showing on it- 

An assay used to take days of painstak- 
ing work, a big bagful of samples, and cost 
the customer $150. Now the job can be 
done in a few minutes for only six dollars. 

A bronzed man in a wide-brimmed hat 
walked into a western assayed office the 
other day, pulled from his pocket a bunch 
of sealed envelopes, and requested spec- 
trographic analyses of their contents. On 
his return, he leafed through the assayer’s 
reports and picked out one with a grunt 
of satisfaction. “Just what I was looking 
for!” he announced. 

The assayer registered surprise. 



FF YOU’RE planning to e> 
doned mines of the We; 

/looked treasures, take 
V * magic eyes” along. Two 01 
boxes about the size of porta 
;*E3fe will hold your ‘ 4 black- 

.bulb,— your iron, am, ^illa] 

blowtorch, goggles, geologist** hammer, 
and minor tools for prospecting. 

You won’t need the old-fashioned burro 
train piled high with sample bags— a ta- 
blespoon ful of powdered rock, sealed in an 
envelope, is enough. Your assayer will use 
the spectrograph to analyze your findings. 
Cramming a small pinch of the sample 
into a cupped crater ini an electric arc’s 
carbon electrode, he will start the current 
flaming across and snap a photograph. 
Every mineral present will leave LL^ “fin- 



lore aban- 
for over- 
science’s newest 
r/ three black 
fie typewrit- 
Might” argon 
mite scre en. 



with MAGIC LIGHT 




"Why, 1 thought you wore go- 
ing to be disappointed. There's no 
gold in those rocks, nor anything 
else of commercial value/ 1 
The man smiled. “Cadmium's 
what I’m looking for, and here 
it is." 

The assayer looked at the re- 
port "Why, the test shows only 
.000"] per cent — you wouldn't get 
a dime’s worth of cadmium in a 
ton of ore/ 1 he protested, 

"No/’ retorted the other, “but 
gold in our mine runs in a forma - 
don streaked with very faint 
traces of cadmium, Last week we 
lost the vein and tunneled eight- 
een feet without finding it So 1 
look samples along the drift and 
brought them in for testing. The 
cadmium showings will lead us 
straight to the ore body/’ 

Tracing precious ores by such 
"markers' 1 is now possible because 



Right, rri f rc ury- Vapo r lamp tests are sam- 
ple u.'ith a/J ruL'tolcf Ugh ( as gaggles pro- 
tect the r/es, Rotlom, feff, pulverizing 
art saw pies ta be assayed. Right, placing 
itny &if of ore in etccfruc arc crater foe 
speefrographic analysis 
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predictable, A big company dro% r e 
a tunnel 1,800 feet and found no 
ore, but later a sharpshooter 
drifted twenty-six feet farther 
and hit the bottom of a pocket of 
ore worth S40.000, Another miner 
stopped six inches too soon, and 
the next man drove his pick 
straight into a young fortune. 

But now magic- light prospect- 
ing is enabling a few shrewd 
prospectors to steal a march on 
the others. Wise in mining lore 
and fortified with a few hundred 
dollars that they are prepared to 
stake on a long chance, these men 
are going over the tunnel walls of 
abandoned, water-filled mines 
with an eagle eye. It's picking 
over dry bones, but they take 
plenty of samples, knowing that 
the spectrograph will tell them 
things that the old-fashioned as- 
say never mentioned. A prospec- 
tor used to rush into the assay er’s 
and demand to be told whether 
his ore contained any gold. Now 
his spectrographic report shows 
not only gold, but twenty-five or 
thirty other minerals as well, and 



the spectrograph can detect tiny amounts j 
of elements that elude delicate chemical 
tests. A glance at the spectrographic film ! 
will show whether the pay ore contains 
any uncommon material not found in the 
barren country rock, and from then on, j 
the prospector knows that any sample 
containing this marker mineral will point 
the way to the lost vein. 

In recent years old diggings have been 
combed by Ai sharps hooters” seeking over- 
looked fortunes. Now and then they struck^ 
it rich, for “pockety** formations are un- > 



Top, uol arQEra& ht ior detecting minerals in liquids. 
Centers bringing up pay dirt from old min*. Bottom, 
adjusting iron arc beam Co detect minerals 
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Top, strip of film showing dcmcA^j Ifl ore sompf tf. 
Center, mo4*rri prorpectors with magic-light Aif, Bot- 
tom, adjusting reflecting mirror of spectrograph 

vt\#> -*r *, 



over to the polar ograph, a supersensitive 
instrument which uses weak electric 
currents and galvanometers to analyze 
liquids* these samples quickly reveal 
mineral traces and narrow the search to 
a particular valley or hillside. 

Another tool used by the modern pros- 
pector is the £ 'black-light’' argon buUa^ 
whose invisible ultraviolet rays make 
certain ores glow like phosphoresc&rjl 
fish or glowworms. By flashing the rays Jl 
from one of these bulbs, or from a port- 



V i >V jf 



(Can tinned tj p>^c t24 A > 
t J *i. , 
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nowadays in the mining camps 
you often hear of men who went 
out looking for gold and found 
tungsten T or molybdenum, or oven 
camotite, mother ore of priceless 
radium. 

One miner was electrified when 
his sample showed a brilliant 
green line in the spectrum indi- 
cating the rare metal thallium, 
used in special glass and certain 
alloys. Another found osmium, 
far more precious than gold.;. 

It’s an old saying of minixiguihat 
erosion does more for prospectors 
than a million holes dug in the 
ground. Here is another field be- 
ing explored by a few prospectors. 
Running water that eats Into a 
mountainside and exposes hidden 
veins of ore carries away micro- 
scopic traces of the ore. Near the 
huge copper mines at Bisbee, 
Am,, you’ll find the run-off wa- 
ters after each rain betraying tiny 
quantities of copper salts. Maybe 
the trace would be as small as one 
part in a million— but nearer the 
ore body, this percentage might 
jump to ten or even a hundred, 

A glassful of water, taken from 
each of a number of likely loca- 
tions, is the starting point for gen- 
eral search of a region. Turned 
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Coast-to-Coast Filing Chart 



Shotvs Big Increase in Speed 



width of a man, mounted 
on a pair of wheels. The 
object is to get the dog 
accustomed to avoiding 
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obstacles of his own size 
and also of a man’s size, 
First the dog is given the 
task of pulling the pair 
of wheels, to teach him to 
avoid steps, street-rail- 
way tracks and excava- 
tions and to choose a path 
that will not let one of 
the wheels, representing 
the blind man’s foot, slip 
into the gutter or strike 
against walls or posts. 
Then the full-size dum- 
my is added to teach the 
dog to pay attention to 
overhead obstacles, such 
as low-hanging tree 



^branches, awning poles, 

V 



flour eoast-to-coast flying hat heart speeded. In ftucrnlj^iri yeors (ftr (np 
been tuf /rdm tiity-tour days to less than sixteen hours 



$ 



How aviation has advanced in the last 
twenty-six years is revealed on a chart 
showing the flying time required for cross- 
ing the United States. Weeks, days and 
hours have been clipped from coast-to- 
coast journeys year by year, starting from 
Capt Galbraith P. Rodgers" fifty -four- day 
trip in 1911, Today passengers are car- 
ried from the Atlantic to the Pacific ocean 
in slightly more than one-half day. Just 
recently li p i ted Air Lines ,! naugura ted a 
new Ch icago - 1 o - Cal i f or n ia schedule of 
eleven hours and fifty-nine minutes, cut- 
ting two and one- fourth hours off the old 
schedule. United's schedule for the east- 
bound coast -to -coast flight is fifteen and 
one-third hours. West-bound planes re- 
quire slightly more than seventeen hours. 



ires, ropes and the like. 
After several collisions 
affecting the upper 
framework of the dummy 
the dog learns to go 
around, rather than un- 
der, obstacles seven feet 
or less above the ground. 
When the dog has mastered the job of 
leading the dummy, he is allowed to guide 
a man who can see. Later he is trans- 
ferred to his blind master, 

C i ilM ( — 



Pedal Controls Solder How 
and Leaves Hands Free 



eeled Dummv Trains Dogs 



to Lead the Blind 



Dogs are being trained to lead the blind 
by means of an "artificial man,” consist- 



Hands are 
free to handle 
work when 
craftsman uses a 
new soldering ma- 
chine equippe 
with pedal for 
controlling the 
flow of solder. The 
iron is heated by 
electricity and the 
feed rollers are 
adjustable to feed 
strip or wire solder from one-sixteenth to 
three -sixteenths inch. The supply holder 1 
carries a roll of wire solder up to twenty— 
pounds. funnel takes away ffuiaes. 





Streamline Car Tests/Moae 



High-*p**d fflr^anTJiFTt- cor fo«Ji jeu^Junt! (n SQQ-yord basin neat Rome while ifutrumcnf* and 

observers chvck its frt f #im? water* t’crr m tupoblt of tighty-five miles tfff hour 



Streaking along a track flanking a 500- 
yard test l^in near Rome, Italy, 3~^fast 
streamline car tows model seaplanes and 
ship hulls w'hile cameras, dynamometers 
and other instruments record the per- 
formance. To smooth the waves set up 
during the test, terminal buffers and wa- 
ter-shock absorbers are installed at tKe 



hour to five minutes. One tow car, capa- 
ble of traveling eighty-five miles an hour, 
carries the model on a projecting arm. In 
another section of the basin the models 
are linked with an overbridge structure 
on four wheels attached to a testing car 
capable of forty -four miles an hour and 
driven by four electric motors. Every five 



tank ends, and these are so effective that yards, the force acting on the model in the 
testing time can be shortened from an water is registered in the towing car. 

jLtsvC 

Sixty -Five Ton Anvil Reveals Progress Made in Tools 






The old unci the nruj m anvils. Right, sixty- ft ve fort 



u: fault 



In contrast to the old- “ 
fashioned hand anvil on 
which one workman 
forges small parts is the 
sixty-five ton hammer 
base or anvil installed 
recently in the Chev rolet 
plapt .for IhfTTorging of 
automobile crankshafts. 

A steam hammer replaces 
the workman's brawny 
arm in operation of the 
giant anvil. The small 
anvil is located in the 
gear and axle plant and 
is used for making eon* 
veyor hooks and other 



i* in the forging of etanlt shafts for aufomO&ifcs 
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Spectacles for Gas Mask 
Aid Short-Sighted 



carpeting and lubricants; 1,500,000 square 
feet of leather from 30,000 cattle for up- 
holstery and glue: 89,000 pounds of cotton 
from 558,000 acres for safety glass, brake 
linings, upholstery and timing gears: 
3,000,000 pounds of soybean oil for paint; 
350,000 pounds of mohair from 87,500 goats 
for fabric; 2,500,000 

solvents, shock-absorber fluids and anti- 
freeze; and bristles, lard oil and acid from 
20JQ0 hogs. 



Motor installed in Bicycle Hub 
Revolves around the Axle 

p 

Extremely economical in gasoline con- 
sumption, a motorized hub for bicycles has 
been introduced in Germany. The motor 
itself Is stationary, The maximum speed is 
about twenty miles an hour and it can 
climb a grade as great as nine per cent 
without help from the pedals. The single* 
cylinder, two- stroke motor develops one- 
half horsepower and is fed by a gravity 
tank installed over the rear wheel. A met- 
al disk clutch is set up on the hub housing. 



Bottom, spectacles far use in gas mash. Tap, Jem 
otisiruimn shuujipfi l*o uj tit*}/ hi 



Designed especially for use in gas masks, 
a new type of spectacles eliminates the 
hazard of having the mask displaced by 
the frames of the glasses. The new spec- 
tacles have soft tapes that lie close to the 
head instead of rigid side pieces. An anti- 
fogging fluid keeps the glasses clear when 
worn with the mask. Thus short-sighted 
persons may work in comfort and safety, 
certain that gas cannot enter the mask 
during peace-time drills or actual warfare. 



uto Is Made of Farm Products 
from Thousands of Acres ss 



Farm hrdp£ from mottsanemor aeffts < 
every year go into the manufacture of au- 
tomobiles which, at first glance, appear toj 
be mostly metal. One manufacturer al one, * 
to build a million cars, requires 2,400,000 
pounds of linseed oil, from 17.500 acres” 
of flax, for paints, oil, soap and glycerin: 
a half-million bushels of corn for rubber; 
substitutes, alcohol and solvents; 3,200.000!, 
pounds of wool for upholstery, gaskets, 



Top, 0 fl«- cylinder fcicycfe motor, Rei low, motor in 
xtpltfrl on rear hub with ga* ' tunh otM*r lifted 
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Fan Forces Parachute to Ascend with Jumper 



Severaf viettfs of parachute 

attention. Top, ImH, J efiute 

beginning to fill u>ith air 
from blower* Right, ready 
for the fq k*-off r flat tom, 
i eft, searing into the air 
with aid of blast from blouj'- 
er. Right, starting descent 



Used in training para-' 
chute jumpers in Russia, m 
a blower devi'ee forces 0 llU 

the parachute upward 
until the student’s weight 
counteracts the air cur- 
rent. Then the “jumper” 
descends in the usual 
manner, working the 
shroud lines to jockey for 
a perfect landing. At the 
beginning of the lesson, f 

the student stands on a 
grilled platform, his chute 
attached. A powerful t 
motor-driven fan gener- 
ates a strong upward cur- * Bj 

rent of air f filling the — - — — — 

parachute, tightening the 
harness and lifting the parachutist off his 
feet. Steadily the * chute rises toward 
“ceiling,” the point at which the student’s 
weight overcomes the air current's force, 
and then comes the descent, which is 



made as though the student had dropped 
from an airplane. By eliminating that per- 
ilous interval between an actual jump and 
the opening of the ’chute, the blower re- 
duces the hazard. 



<F Alligators and reptiles in Chicago's 
Brookfield zoo keep their feet warm by 
means of heating cables laid in the sand. 



;f*& 





T^VERYQNE wants to know what the 
weather will be like tomorrow. 
Weather wizards who are developing the 
science of air-mass analysis can tell you 
not only that but they can make predic- 
tions for the next two or three days that 
are correct nine times out of ten. Air- 
mass analysis is contributing; amazingly to 
the accuracy of weather forecasts, 

Now there Is a possibility that the same 
science may help to foretell the general 
. -Climate a whole season in advance. That 
^means that late in the summer, for in- 
stance, forecasters will be able to say 
, whether a cold wet winter or a compara- 
tively mild one may be expected. Advance 
information like that has been a major 
‘ goal of meteorology for a long time. Such 
a head start on the weather would mean 
tremendous savings to industry. 
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T Opj wind L'um' and ait-speed indicator* 
. !. autentflOtf uirnrher recorder 



Hot tom. 
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It is too early in the year to pre- 
text winter’s weather, al- 
the forces that will control 
are being studied already. But 
the conditions that brought on last 
winter’s floods and unusual con- 
ditions vvbre scrutinized as early 
as last summer. Last October 
IrvinaJ . Krick o f the Cali- 
fornia Institute of Tec hno logy 
citrus growers that they 
d expect unusually cold 
weather and heavy frosts during 
the winter season. He based his 
forecast upon a queer shift in 
what he calls the semi -permanent 
atmospheric boundaries that con- 
trol the general climate in the 
United States. 

Normally one of these bounda- 
ries lies just east of the Rockies 
and the other hovers over the At- 
lantic a few hundred miles at sea. 
The boundaries mark the limit of 
the fairly stable cold continental 
air mass and separate it on both 
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sides f r o m w a r m cr an d more 
moist air masses over the oceans. 
Frequently these boundaries shift 
back and forth severs) hundred 
miles in a few days but their av- 
erage geographical positions seem 
to be pretty well fixed. Ordina- 
rily, oncoming Pacific air provides 
a mild winter along the west 
coast, and (he cold continental atr 
in the middle west and in the east 
provides a cold winter climate. 

What Dr. Krick noticed was 
that the cold continental air mass 
had shifted to the west .something 
like 500 miles and for a time it 
remained more or less fixed in its 
new posi i i o n . Th e west era b ou nd - 
ary had moved out over the Pa- 
cific. This would prevent warm 
ocean air from reaching the west 
coast and led to the forecast of a 
cold winter for the citrus growers. 
At the same time, the eastern 
boundary of the continental air 
mass had moved inland as far as 
the west slope of the Appalach- 
ians, Put in simple words, this 
suggested that the Forces influ- 
encing weather had shifted west 



Tap, demonstrating how cold-air ifioise; flow unci t r uric/ l tt t 
warm air. Bottom, adjusting device which registers data 
concerning currents of bottom of ocean 
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Air-lint meteorologist plotting fop of elotid bonk t* petted wix hour* in the future. 
Temperature information radioed by transport pitots is used in this work 



for the time being and that in any one 
place the weather conditions that normal- 
ly occurred a few hundred miles to the 
east might be expected* modified by local 
conditions. 

That meant unusual weather every- 
where, In the east* exposure to the warm 
Atlantic air indicated a relatively warm 
winter with thaws and floods. That is pre- 
cisely what happened. 

The displacement of the continental air 
mass also seems to account for the devas- 
tating floods along the Ohio and Mississip- 
pi rivers. The thaws west of the Appa- 
lachians contributed their share and the 
same displacement of the continental air 
mass that caused them also re-routed the 
storms that normally travel from west to 
east along the northern border of the 
country. Starting out over the Pacific, the 
storms encountered the cold continental 
air sooner than usual and were shunted far 
to the south where they described circular 
tracks across Mexico and the Gulf and 
finally made their way up the Mississippi 
valley. In crossing the Gulf the storm 
centers picked up tremendous quantities 
of moisture that w T ere later precipitated in 
the flood area. 

The same westward shift also provides 



a reason for the drought in the middle- 
western dust bowl last summer. Ordinarily 
heavy showers occur east of the Rockies 
along the zone of activity that marks the 
western boundary of the continental a.ix 
mass. When the boundary moved to the 
west the showers fell as usual, but last 
summer the boundary happened to lie 
over Utah and Arizona instead of the 
states more to the east. Those states were 
robbed of their normal summer rains, re- 
sulting in the drought. 

Even if this extension of air-mass anal- 
ysis is going to provide the key to accu- 
rate long-range forecasts, Dr, Krick won T t 
be ready to depend upon it until the rea- 
sons for the behavior of the air masses can 
be found. One explanation may be found 
in the fact that last summer unusually 
high temperatures were recorded by sea- 
water thermometers in the north Pacific. 
This suggests that the warm sea water in 
turn warmed the air above it, allowing the 
air to pick up more moisture than usual. 
In turn* this made the air lighter than it 
is ordinarily. Humid air is always lighter 
than dry air. The result was that the cold 
dense air of the continental air mass w T as 
able to flow in under the warm air, shoul- 
dering it upward and extending its own 
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cold influence clear to the 
west coast. Ascend ing 
warm air usually meets 
col tier t e m peratures in 
the higher altitudes and 
this results in condensa- 
tion and then precipita- 
tion, It may be that; the 
real key to the climate, at 
least for part of the cotm- 



Right, weather^recording ?n- 
st riirrTCJir.t and radio tranimil- 
tfr which arc attached to SFimW 
batloon and sent to heights 
of Ccr r to twelve miles, in fore- 
ground is machine which tiufo- 
inoticatly registers on tupv the. 
h er duta received front ihti 
balloon's transmitter 





try, may be found in the sea -water tem- 
peratures of the north Pacific. 

Right now air- mass analysis is serving 
the weather bureau, air lines, motion- 
picture studios, and scores of different in- 
dustries. By knowing what the weather 
will be like a day or so in advatice T mo- 
tion-picture studios are able to plan their 
outdoor camera schedules ahead of time 
with fair certainly. Real- estate concerns 
depend upon weather forecasts to plan 
their week-end activities and advertising, 
and even wayside eating stands regulate 
their orders for food depending upon 

(Continued to page 1Z5A) 



C*nf<?r ± sheteh showing westward shift of air masses 
which caused unusual uieaflier'. Bottom, measuring 
snow to determine quantity of water content 
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Giant Tube to Supply Water for Ten Millions 
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PUMPS ^ 

LOWER ELD t 
ASTER SHAFT 
iS UN WATERED; 

USED TO PLUMP OUT 
TUNNEL SECTIONS. ■ 

BLOCKED OFF BY 
SECTION VALVE CATES 



contrasting 

NEWYORK C'TYS ^ 

amazing water 
supply system with 

THE DELIVERY OR 
WATER 2N WOGSWEADS 



[ Several drainage 

[SHAFTS ARE ft£- 
f QUfftED FDR. WATEP, 
r WITHDRAWALS 

■ AND INSPECTION 
F AMD AEPA1R OF 
f TUNNEL. THIS 
SWAFT-AT LOWER 
! PART OF NEW 
I DELAWARE AO.- 
DEDUCT* IS 5B4 
FEET IN OERTH. 
MASSIVE CONCftETE 

CONSTRUCTION 

which WILL pro- 
tect TUNNEL 
FROM POSSIBLE 
AIR BOMBING. 

SECTION VALVES 
TO BLOCK OFF 
TUNNEL SECTIONS 
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EL QUIRE UN- 
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JV*ui York** $272,587,000 Delaware aqu ed uc ji designed To supply f*n million persons with 
idaftr uUfAin ten years, it be^Uti— tuffjfi UrfUmjg of y sho/t P fourteen feet in diameter, which 
pierces a mountain . Upper left, note haw use of water tner«»eJ as price dropped. Other 
drawings show features of the shaft which will tap the mater supply in a giortf funrteL A fa#- 
Sifc Cynfrfte tertJfruCf ion will protect mater from fcam&s dropped by enemy planes 
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Eighty-Five Mile Tunnel Taps V ast Watershed 
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TUNNEL PASSES UNDER* M 
H DO SON RIVER 500 FEET BELOW SEA 
■" LEVEL 



Tapping a tfcrst watershed*, the huge tunnel ■OJrJI convey i>y gravity one and one-half billion 
gallons of worfer each day from the CafsAiJt ™urtfp(flt fa Ye«j Yarh e u distance el eighty- 
five miles. The greatest diameter of the tunnel wifi be nindem and one-half feet* fit map 
at top, note various sources which have beep tapped and spot from tvhieh ISO million sjnf- 
fans more per day may be drawn ty/ren the papulation warrant s such an extension 



« 

v 





* X'P*dwlv- % 

ij 0 i / a / 





25 



'-s V 
A m * 




Flame -Throwing Tank Practices for War 




distance of 



action. Note the trailer pulled by each of these war monsters. Crowd in 

witnessed this awe-inspiring spectacle at recent army maneuvers at Rome* Italy 




Shooting a solid column of flame far in 
front as it traveled, the latest Italian army- 
tank was pul through its paces recently at 
a war demonstration in Rome. Flame- 
throwing was used to some extent in the 
world war, but the method of producing 



and projecting the column of fire was far 
from efficient. The modern tank* towing 
a small two-wheeled trailer* performs its 
destructive job in an awe- inspiring man- 
ner as a result of improvements on the 
method employed two decades ago. 
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Instant Heater on Water Faucet Needs No Extra Pipes 



Eliminating the added expense of in- over the sink and connected with the reg- 

hot- water pipes and tank, the lat- ular cold-water pipe. When the hot -water 

type of hot- water heattt r is_jnstalled faucet is turned on, gas is automatically 



yto 



T'* lighted in the heater and hot water is sup- 



plied instantly. The burner shuts off when 
N the faucet is closed. The temperature can 



^bc adjusted by mixing the two faucets* 

H — 

tC Detection of Old Bloodstains 



hoi -water heater 

Stalling msuoJ dual pipes for 



of in* 






May Aid Crime Fighters 

Detection of bloodstains several weeks 
old, even though they have been wiped off 
and exposed to the rain, is claimed to be 
possible with the aid of chemicals which 
react with the hemin in the blood to create 
"^a brilliant blue luminescence* A solution 
of peroxide and a derivative of phthalic 
acid are employed, Hemin is a constituent 
of all blood, but is found in higher propor- 
tion in old than in new blood. The rneth- 
y 
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Like Dobbin 



T r actor 

Responds to Farmer’s Reins J 



od, reported in Germany 
appears to have impor- 
tance in crime detection 
because the chemical re- 
action is very specific and 
does not occur with oth- 
er substances. It is espe- 
cially useful since large 
objects can be submitted 
for examination and the 
spots thus found further 
investigated by other 
methods. /j 



One-Piece Helmet 
Cut to Protect 
the Welder 

Formed of one-piece 
vulcanized fiber and cut 
deeply for extra protec- 
tion a new welding helmet 
market is said to have exceptional rugged- 
ness to withstand hard shop use. Riveted, 
lapped- over seams or joints are eliminat- 
ed. A smooth, rounded interior promotes 
air circulation and results in a cool t com- 
fortable helmet. The deep- cut design gives 
protection on the sides of the head to a 
point Well back of the ears. 



§t*s jtfsf lihe driving a 'horse fa hankie t7ii& tractor. The , farmer steers 
aflJ forjfrtilj it by manipulating the. reins leading la ti control box 



Although it cant answer to "(jiddap 3 * or 
“Whoa/ 7 the latest farm tractor responds 
to the reins just like old Dobbin. The con- 
trols of this gasoline -eating draft horse t 
invented by two brothers during eight 
years of experiment, are located in a small 
iron box behind the motor. When the 
farmer pulls in the reins, the tractor halts. 
When he releases them, the machine 
moves forward. It hacks up in response to 
a hard pull on the lines, and is turned by 
jerking one rein. 



Soap Is Pumped into Oil Well 
to Stop Flow of Water 

From the ring around the bathtub en- 
gineers have learned how to prevent the 
rooming” of oil wells with water. Aj 
Texas oil company has patented a method 
^ of pumping ordinary soap solution intt^ 
/ At he bore holes of oil wells to plug the 
r - pores of underground sands and stop the 
i * flow of water into the dhk^The soap reacts 
, with magnesium and calcium, salts in the 
■—writer to form a tough soap curd* just as 
.‘‘salts in hard water react with soap to 
form the ring around the tub, Soap does 
not affect the flo^v of «il. _ „ 

i i U AfA ULo 

CBy photographing the sound wave in the 
core of an electric welding arc its temper- 
ature has been computed around 10,300 
degrees F>, hotter than the sun!s^surface. 



Welder an the jab, protected by the one- piece 
helmet tiiat rff? dQSf ty fl&Odt head j 
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I? FpIBE and water don T l mi* and 
* that simple rule makes water 
the best all-around weapon that 
- fire fighters have. Bui it is far 
from perfect because it can cause 
a lot of damage. Sometimes the 
/ water poured into a burning 
, building does Far more harm to 
, the contents than the flames 
- v themselves, 

“One classic example of that is 
the time that firemen dashed up 
a smoking house, threw open 
•sdthe front door, and sprayed water 
Into the interior / 1 recalls Capt. 
L^)C, B„ Lesinsky of the Los A ngelos 
yt^fip e dp pd j I nren t. " ^IVfien They 
thought they had flooded the fire 
^-they cranked their nozzles shut 
fTtT&nd walked inside. Instead of the 
remnants of a big blaze they found 
p** only a large bundle cVf rags smok- 
ing in an opeti oven. The fire had 
done no damage at ail but the 
* water had ruined the walls and 
furnishings of three rooms/’ 

' Fire fighters know better than 
that now. These days they rarely 
turn on their water until they 
have real flames for a target. They 
use less water than ever before 
and try to make every drop count. 
When they roll up to a fire they 






Top, pulling protective covert from salvage truck. Bottom, left* 
Salvage men unloading equipment from truck. Right, protecting 
office records against damage from Water 
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are accompanied by a salvage 
corps whose methods also have 
been revolutionized to keep pace 
with modern fire fighting. It is 
the job of these men to protect 
the contents of the building, to 
minimize damage by water and 
chemicals from the fire hose. 

Last month a residence in Los 
Angeles caught fire and was al- 
most totally destroyed. But not 
one cent of damage was done to 
the furnishings, Books. rugs, and 
even delicate curtains were un- 
harmed by fire or water. The 
salvage squad of the fire depart ~ 
ment, working shoulder to shoul- 
der with the fire fighters, saved 
every article in the house. That 
was an unusual record, but sal- 
vag e nea r l y 1 00 pc r ce n 1, com plot e 
is becoming common at fires. 



Top, rigging up hydraulic siphon to fUC* unaf*T out of bascmfnt. 
Bottom , left, water pouring out of house oti salvage covers, 
Rightt salvage squad on way to a fire 
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Modern salvage got its star! when fire 
fighters began to realize that sometimes 
ninety per cent of the damage is caused 
by water. A few shingles may cover the 
damage of a roof fire but the water used 
to put it out can ruin ceilings and furnish- 
ings. hi a commercial building a little wa- 
ter flowing down a stairway can spoil 
thousands of dollars worth of goods that 
were never threatened by the flames. In 
some cities, such as Los Angeles, salvage 
squads are part of the fire department. In 
other communities private patrols turn 
out when the property of subscribers is 
threatened. 

When salvage men plunge into a burn- 
ing house they go through the rooms like 
whirling dervishes. Working in pairs, the 
men protect the furnishings apt to be 
harmed by water. The front room comes 
first in a residence because its contents 
are the most valuable* Radio plugs and 
other electrical connections are pulled 
free. Chairs, tables, and sofas go into a big 
pile in the center of the room* Pictures 
are laid face down on a sofa. Flower vases 
arc emptied of water before being placed 
on upholstered furniture. Curtains and 
drapes go into the pile* 

The men work fast but they arc in no 
haphazard hurry. They may be moving 
around in dense smoke only a few yards 
from the 'fire, still they get their work 
done rapidly and without damage* The 
place for rugs is on top of a piano or table 
where they will protect the finish. Every- 



Top. left , laying covers over stack of furniture. 
Right, stacking furniture. Bottom, covert in place, 
protecting furniture from water 

thing in the room goes into the pile. Final- 
ly the salvage men flip huge rubberized 
tarpaulins over the heap. If the fire is on 
an upper floor and if the room has a cen- 
tral chandelier one of the men climbs to 
the lop of the heap and pushes down the 
tarpaulin to form a basin, 

"Water seeping through a ceiling first 
starts to come down the chandelier hole” 
Capt. Lesinsky explains* J, The idea is to 
catch this wafer in the top of the salvage 
cover and drain it down to a bucket at 
orte side instead of letting it spread over 
the floor. In the bedrooms we pile every- 
thing on a bed and move it to the center 
of the room before covering the heap w ith 
tarpaulins. Sometimes when a lot of w T ater 
is coming through a ceiling w-e hook sal- 
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vage covers to the picture mold- 
ing on the walls to catch the wa- 
ter and chute it through an open 
window. As the last resort we 
move the furniture outside. It has 
to be carried out* not tossed 
through a window or door.” 

In the meantime other selvage 
men lay tarpaulins on the stair- 
ways to act as flumes for carrying 
off water. Down below other sal- 
vage covers with rolled -up edges 
to make a trough are laid to form 
a channel from the stairs to a 
door. Getting rid of the water is 
just as important as protecting 
furnishings from it* 

In a big commercial fire getting 
rid of the water becomes 
more important than ever* 

An average hand line can 
deliver a ton of water per 
minute and sometimes the 



fire fighters have to pour tremendous 
quantities of water into the upper stories 
of a building. The sheer weight of the 
water might be enough to cause collapse 
of some structures. Ids up to the salvage' 
squad to get the water out of the building 
almost as fast as it goes in* In big fires an 
elevator shaft is a convenient channel for 
waste water and salvage men have even J* 
punched holes in the side of a burning 
building when they had to get the water 
outside as fast as they could* If water, * 
drains into the basement the next step is 

(Continued to page H 4 A) 



Top, sweeping out water. Ofiioot/mg sal- 

vage apparatus. Bottom, emptying urater from 
building 
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v Bottle-Feeding Rig Solves 

Problem of Orphan Puppies 



on 
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nc journeys, the In- 
Mrument traces a curve which 
enables engineers to recon struct, 
every roughness of the voyage 
and to tell what stresses the plane 
withstood* A now wind tunnel 
also aids in the same line of study. 
Gusts arc made to order in the 
tunnel and model planes are cat- 
apulted into them. As fast as an 
arrow is shot from a bow; the tiny 
planes are accelerated to fifty 
miles per hour m a few feet of 
travel, A root ion -picture camera 
makes a record of the reaction of 
the model when it strikes the ar- 
tificial gust of wind. 

M 



It*» fee Mag ftM^for 'Hits family of orphan coach puppies- Thi* 

rack apparently is a good substitute for their mother 



Portable Stroboscope Light 
Sees Motor in Slow Motion 



Solving the problem of how to feed a 
-family of motherless coach dogs, the own- 
gr rigged up a rack with bottles, one for 
each puppy. So well does the rig meet the 
need that the puppies seem to he thriving 
as well as if being fed by their mother. 



High-speed motors can be inspected in 
“slow motion" under the fast-winking eye 
of a portable, low-priced stroboscope just 
developed. Plugged into an alternating- 
current outlet, its neon spotlight throws 
an intermittent beam which is adjustable 
Its 
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Reading Glass” for Microfilm 
Magnifies Tiny Image 

\ To make it easy to inspect microphoto- 
graphs on thirty -five millimeter film, 
''^“reading class’’ isas been developed. Li- 
Q, d S braries are copy- 

ing newspaper and 
textbook pages on 
motion-picture 
size film to save 
storage space, but 
to read such tiny 
print requires ei- 
v ther a projector or 

the new microfilm reader, which has a 
magnification of seven and one- 
eight limes. The film enters at either 
sliding into reading position easily. 

^9 



sfrctfroscopc slow* motion of engine fan for 
inspection while it r rally runs at full speed 



Bump Recorder Aboard Plane 
Shows Roughness of Trip 



springs, gears, fan or any moving 
can be slowed down or stopped. Sim^ 



Gusts of wind are being measured anfr’C Uarly, the engine speed can be checked by 

studied with the aid of two new devices. ^adjusting the light until the engine ap- 

w One is a “bump" recording instrument^ pears motionless 
small enough to fit into the pocket* Car-*^ speed rate on t 



and then reading the 
□scope dial. 
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Television Projected onLarge'Sfee Screen 




Television on a screen, with 
''-v“ images eighteen by twenty-four 
3 inches, has been made possible by 
fj the invention of a new cathode- 
^/\ray tube. The pictures have a 
^brightness equal to that of home 
movies* By increasing the dis- 
Vtjr tance from the screen It is possi- 
ble to obtain pictures as large as 
PW three by four feet, clear enough 
be viewed by an audience of 
i several hundred, Enlargement is 
obtained through a simple optical 
system placed before the fluores- 
* cent end of the new tube, where 
•the original picture appears. The 
Xtube is i’’ growth of the kine- 



Left, pointing to the tube 
which it hey to instrument 
which enlarges and pro- 
jects television images like 
that skotvri above 



scope, the television re- 
ceiving tube that paints 
images on its flat end but 
does not project them. 
The largest kinescope 
with a viewing end fifteen 
inches in diameter pro- 
duces pictures nine by * 
twelve Inches. The lube, 
which was invented by 
Dr. JiL R. Law A ^ 

lab oratories, ro- 

strated at a recent con- 
vention of the Institute 
of Radio Engineers. V 



\ Super -High Voltage Built 

jL Showers of electrically charged artificial 
raindrops are the basic factor in the latest 
high-voltage electrostatic generator de- 
signed for bombarding the nucleus of the 
jj atom or for X-ray treatment of disease. 
3 The high voltage is built up in the same 
*5 way in which nature generates the enor- 
"5 mous voltage of lightning. The artificial 
cj rain consists of a spray of semi -conducting 
^ liquid which falls through an intense elec- 
^^trical held. Electrical charges are thus 
carried to the “ground" below, which is a 
fS container attached to the high-voltage 



Up by Artificial Raindrops 

generator. The small electrical chargA« 
are conducted to great storage spheres. 
The new generator is remarkable for its 
absence of moving parts. The raindrops 
replace silk or paper belts employed in 
other generators to carry the electrical 
charges into storage spheres. One type 
of belt generator is capable of attaining ^ 
potential of 5,000,000 volts. 



CfGas diffusing through solid metal at a 
rate of one cubic inch in 100,000 years can 
bo. measured with a metal vacuum-tube, ■ 
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Doughnut Loader Fills Bag 
bv Means of Ramrod 



Hamming home an order of doughnuts with a tf.ran.5-~ 
parentf bug fitted aver end of special dan fgjinut loader 



_ L^i^C * 

collision. "flaSge^ wffid ft ws ofler good visi- 
bility, and Ihe driver's seat is mounted 
further to the front than in the conven- 
tional automobile, 

Jo ffS 6 ^ 

Angle Plug Will Not Dislodge 
When Cord Is I *11 lied 



Rubber electric 
plugs molded with 
the cord at right 
angles are being 
introduced. This 
design permits the 
cord to lie flat 
against the wall or 
baseboard, and the 
plug does not be- 
come dislodged by 
a direct pull on 
the cord, making 
it neat and safe. 
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NoivDrip Server for Sirups 
Pours from the Bottom 



Doughnuts being an awkward product 
to package, a special doughnut loader has 
been developed. A transparent bag is held 
open at one end of a channel which is 
ioaded with doughnuts, and a hand ram- 
rod shoves the doughnuts into the bag. 



a ^ Rear-Engine Auto Seating Eight 
^ Is Furnished Like Trailer 

|V Combining features of both automobile 
yS and trailer, an eight -passenger streamline 
* 5rJi& r just designed is driven by a rear en- 
X gine* Noise, heat atfd odor of the motor 
I ^ are left behind. Inside, this car has a table, 
icebox and studio couch for two* Th«* 
) ■ chassis and body form an integral unit en- 
tirely ^ f steel* able Jo sta^ the shock of 



r -tfw?l sirup server has no dripping spout- It pours 
from bottom and spring-operated spigot seals it 



. Honey* sirup and salad dressings can be 
Served neatly and without dripping, from 
>a table dispenser with an opening in the 
i bottom. The glass dispenser rests in a 
1 glass bowl on the table, and both parts 
[are easy to clean. Pressing the lever raises 
the spigot rod and the honey pours from 
the base; when the lever is released, the 
spring -opera ted spigot seals the opening, 
keeping the consents sanitary. 



Eight-passenger teardrop car with rear engine, 
has an icebox, table and stadia couch for fu>4 
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Stop-and-Go Lights Control Big Liners in Port 







Traffic signal lights installed recently at 
the French Line pier, New York, facilitate 

arriva^WTd^deparnire of dcea^ liners. In 
order that ports for passenger^ and freight 
will not be interfered with by pier girders, 
a big ship must lie within a few inches of 
the same position each time it docks. An 
engineer sights along one of the girders 
toward a marked plate on the ship’s side. 
With a switch on a flexible cable he sig- 
nals, a green light for “go forward " a red 
one for “go aft" and a blinking yellow 
light instructing the captain how to inch 
the ship to exact position. For departure of 



lights each, one at the end of the pier to 
warn river traffic and the other close to 
the bridge of the ship. These are operat- 
ed by the marine superintendent who sur- 
veys the river from the tip of the pier, 
Just before starting time a red light is 
flashed, warning river boats that the liner 
is soon to back out. At the moment of 
scheduled departure a yellow light is 
flashed* telling the captain the river is 
clear. If it is not clear,, a siren is sounded 
and the yellow light is delayed until it is 
r to leave. 



the “Normandie/ 1 “lie de France" and oth- 
er big craft there arc two units of tvvo saf 

(Q 



X 



Riit fit , pressing button fa change 
duck signal. Circle,, tugs manta- 
peeing big finer fotfarJ rfji fner. 
Left, traffic signals at tap of pho- 
to aid m handling the ocean- 
going craft. The system also it t 
u safety measure, reducing the 
chance of collisions 
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ideal. Smacking into the 
hills of solid water will 
rip the bottom out if the 
hull is poorly built. The 
crash of landing may 
bend the wings down in 
a permanent curve or 
even tear the motors 
loose from their mount- 
ings. If something goes 
wrong the pilot may be 
able to taxi back home on 
the surface, or he may 
have to send out a radio 
plea for help. 

What’s it like to crash 
one of the big boats on 
purpose? For one thing, 
your safety belt must be 
around you and tightly 
fastened. The boat hits 
with a smash and throw- 



VVTHAT happens to a twenty-ton fly- 
* v irig boat if it is slammed into moun- 
tainous waves while going seventy miles 
per hour? 

Nothing, if the boat is as sturdy as her 
designers think and the pilot is one of 
the best in the world. 

Tumbling a big transport around in 
the sky is just routine to a test pilot, but 
taking a big flying boat out for her 
rough- water landings is something that 
always packs a thrill. This supreme test 
Is part of the Navy’s requirements be- 
cause when one of the big ’'ducks” goes to 
the rescue of o plane or ship in distress 
it is usually in bad weather. The pilot 
has to know that his boat can take a ter- 
rific beating and get back up into the air 
again safely, That’s why the pilot picks 
rough water for his proving ground. 
Waves twenty or thirty feet high are 



Top, pilot at tonfroJs of flying boot. engines 

of flying bone's and amphibians art mounted high 
above water to aUojaT spray 
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T#p f bis Rying boat getting up speed fat fA* f<» fee-off, Bottom, p^of COfl- 
fers with engine inspector after completing tests on plane 



ing motion that tosses 
everything around. Men 
who have tried to stand 
up during a rough land- 
ing have broken their 
ankles- Mingled with the 
thunder of the impact is 
the screech of metal as it 
strains under the shock. 

The jar of landing im- 
poses the same terrific 
strains that a terminal 
velocity pull -out gives to 
a fighting plane. In test 
pilot lingo, the impact 
may amount to eight or 
nine "Gs/’ which means 
that the boat and crew 
are subjected to a pull of eight or nine 
times normal gravity. 

“ Getting down safely Is a touch-and-go 
maneuver that you can't plan out ahead 
of time,’' one pilot says, ”It all depends on 
the directions the wind and w r aves are 
running. Sometimes it is best to land into 



the wind and take your chances with the 
waves. But if they are running too high 
you have to land parallel with them and 
fight the cross wind. If you catch the bow 
in a wave it may cave in like an eggshell. 
A stray wave crest may flick a wing pon- 
toon off cleanly. 
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Top, St'upfiine (j/iJinf i'll (r 
eiupi/ tff iprfl.v m ron^fi stfa. 
Bottom, lutf flying boot on 
its beaching gear 



heaving surface with too 
much speed or at the 
wrong angle the huge 
boat slams through the 
water like a skipping 
stone. It may bounce back 
up into the air time after 
time. 

Once the fuel line of a 
single - eng hie d b oa t brok e 
while the boat was flying 
off Haiti The pilot 
came down into the wa- 



“The best way to land is between the 
crests and you try to drop the boat in sol- 
idly. A good landing is a two -point land- 
ing and the pilot can pick out the ‘slap 
slap' of the hull as it touches first on the 
heel and then on the toe. One minute you 
are flying a big airplane and the next you 
are .struggling with the controls of a 
bouncing boat* trying to kill its speed and 
face around into the waves without get- 
ting a wing under.” 

Pilots And that the best way is to drop 
the boat, into the water from a three or 
four-foot height so that the water can get 
a good grip on the hull and slow it down. 
If the pilot makes a bad guess and hits the 



ter at fifty miles per hour. 
There was ej heavy sea running and the 
boat hit hard, bouncing thirty feet into 
the air. The pilot fought to keep the wings 
level and down the ship went again, this 
lime bouncing ten feet. On the next drop 
the boat stayed down. The three crashes 
buckled the motor struts and the boat 
was in no condition to fly, so the radio op- 
erator got oil an emergency message and 
the rest of the crew broke out a sea an- 
chor. They rode it out until they were 
rescued next day. That was several years 
ago. Today the big boats must he able to 
take even worse beatings without damage. 

“Even more exciting than a landing is a 
rough-water take-off,” one of the pilots 





says. “Just how you do 
it all depends on the wind 
and waves. In a heavy 
storm you may have to 
ride it until things calm 
down a bit. Usually you 
try to take off into the 
wind although sometimes 
you make a downwind 
take-off. Other times the 
boat may lift easiest in a 
cross wind and then you 
guide the plane to follow 
along a wave crest while 
you get up Hying speed. 

"In a take-off directly 
into the wind and waves 
you get what amounts to 
a high-speed roller- 
coaster ride. One minute you are on a 
crest looking down into a deep valley right 
under the boat and the next you are down 
in the hollow T climbing the next wave. The 
motors are on full and the high scream of 
the propellers seems to go 
right through your head* 

As you get up flying 
speed the boat begins to 
skip across the hollows 
and land on the other 
slopes. You hit a wave 
crest and the crash of the 
water against the hull 
below and behind the 
cockpit sounds like the 
boom of a cannon. The 
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plane staggers. Sheets of spray explode 
upward over the wings. You can't see 
through the flying water but you have al- 
ready pulled the nose of the boat up to 
prevent crushing it and now you nose 
down again to regain speed. You have to 
remember to keep the wings level because 
getting a wing under just now would mean 
the end of the trip. You smash into a few 
more wave crests and then begin to pull 
up over them. Finally you are safely in 
the air.” 

Each kind of plane requires a different 
technique to get off the water, A small 
(Continued to pa&e I2QA> 
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Top, temporary interior finish of air imer while undergoing government tests* 
Bottom, tail group of {fiant PonjrJflS flying boat on (he beach 
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c ^xSelf-Cleaning White Paint Latest for Homes 



f Rigiitt painting house u/ith 

whit*. Center, 
\ '.Jj fplp^arinjf ordinary white 
' .pojnf UrirtA type 

after weathering. Nate hoci< 
irjueft whiter is the cc tf- 
cletmtng paint, shown be- 
low, In bottom photo, hovsr 
remains while after tong 
periods of weathering 
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Prepared for outside surfaces of homes 
or other buildings* a self-cleaning white 
paint now on the market preserves ap- 
pearance by remaining clean and white 
after years of weathering. Dirt and dust 
are washed away by ram. Gradual wear- 
ing away of the topmost film of the paint, 
a process known as -'chalking,” is respon- 



sible for the self-cleaning feature* Tiny 

k T CUl f c*cir cke^ 

J i2 / 0~& f . (Lo7^y\t, 



particles of the pigment 
separate themselves from 
the surface and carry 
with them accumulated 
dirt and dirst. This chalk - 
ing goes on so slowly 
that the reduction in 
thickness of the paint 
film is hardly noticeable* 
After years of weather- 
ing the chalking process 
leaves the surface in ex- 
cellent condition for re- 
paint tug. A new materi- 
al. titanium oxide, which 
is noted for its opaquene&sJTs useHAn the 
self -clean ing paint. This property of su- 
per-whiteness makes it possible for the 
painter to get desired results from fewer 
coats and In less time. The self-cleaning 
paint gives full protection to surfaces. Un- 
painted wood, exposed to the weather, 
will crack and check and warp so that the 
tightness of the house against heat and 
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cold will be affected. Nails will rust and 
boards will pull away from the side of 
the house, all contributing to rapid deteri- 
oration. Early white house points con- 
sisted of white lead in linseed oil. Then 
paint manufacturers discovered that ad- 
dition of other pi gme nts, notably zinc ox- 
ide, greatly reduced tendency of the paint 
to collect dirt. Continued experiments 
brought the titanium paint, 



Longer Flash Photo Bulb 



Stop Light at Dangerous Curve 
Is Operand Autos^ 



Safe speeds i n^wQtrcnTig T a^ua ng er ous 
curve in one American city are attained 
by regulation pfTTSfficTiy a stop-and-go 
light. The overhead traffic signal displays 
a red light as a vehicle approaches the 
corner. One hundred feet from the light 
is an illuminated sign warning the driver 
to reduce speed to fifteen miles per hour. 
As the auto passes the sign it goes over 
a metal box embedded in the right-hand 
traffic lane. A microphone within the met- 
al box picks up the caFs sound waves and 
converts them into electric impulses which 
actuate a timing mechanism. If the car is 
traveling at safe speed the timer switches 
off the red light and turns on an amber 
light soon enough for the car to round the 
curve without stopping. A car moving 
outside the right-hand lane will not op- 
erate the signal and the red light will re- 
main burning. At each end of the curve 
is a sign which lights up when a car is 
approaching from the opposite direction. 



Switch set in roadway operates traffic sigttatt at 
dan 



Camera t pith r*! fla*hla.wp (J nd synchronizer 

snap# action pictures like the ca * above 



Filled with a measured length of hydro- 
lanium wire instead of aluminum foil, a 
new type photo-flash bulb has a peak il- 
lumination characteristic considerably 
longer than the foil-filled bulb. Thus the 
slit in the camera shutter curtain is given 
ample time to cross the film focal plane 
before the light begins to diminish, solv- 
ing the problem of unevenly exposed neg- 
atives. The bulb is designed for synchro- 
nised flash work with Leica and Contax 
cameras. Another new development in the 
same field is a speed flash adapter, an in- 
expensive device consisting of a special 
release fitting and a plunger spring 
matched to the tension of Contax and 
Leica shutter releases. Tests with the new 
bulb and a speed flash synchronizer show 
that satisfactory results can be obtained 
al all shutter speeds from Ho to Vfeao second. 
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COur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 
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V LONG passes between snowcapped 
1 1 mountains 11,000 feet high, Canada is 
building what is considered North Amer- 
ica’s most spectacular scenic highway con- 
necting Banff and Jasper on the Alberta- 
British Columbia boundary. The road 
builders have completed nearly half the 
route using the latest equipment and en- 
gineering developments. No settlement of 
any kind is on this road^ built through a 
mountainous area seen by few people since 
the white man came. 

Surveyors went in with pack ponies, 
fording icy mountain streams to find a 
scenic route which would safely skirt the 
Columbia ice field, the source of one- 
fourth of the waters of North America, 
Clearing crews followed and arc still op- 
erating to make a right of way through 
virgin forest in mountain valleys, to blast 
a road along narrow mountain ledges. 



of the North American 
continent. It crosses the 
Bow Pass, GJ378 feet above 
sea level, spans foaming 
mountain rivers, and goes 
gradually down to the 
mother of glaciers, the 
Columbia ice field. Then 
the road climbs again to 
cross Sun wap t a Pass, 
6,675 feet above sea level. 
Here deep canyons cross 
the route, and to avoid 
these engineers have de- 
signed a series of switch- 



Top* modern bridge across Athabasca Fulls on Banff -Jasper highway. 
Bottom , section of completed road shirt mg At huhaseL i river 



Tractors pulling in supplies, grading ma- 
chines and trucks followed* So remote is 
the district that building operations can he 
carried on only in summer. 

The 185-milc highway, starting north- 
ward at Banff where United States roads 
connect, follows the great inter -mountain 
trench in the Canadian Rocky Mountains 
between peaks which form the backbone 



back roads, blasted out of rock walls, 
making a gentle twisting grade to the val- 
ley below, where the road crosses spectac- 
ular Athabasca Falls by a concrete and 
steel bridge, and starts climbing again to 
reach the town of Jasper* The road con- 
nects Banff National Park, 2,600 square 
miles in area, with Jasper National Park, 
4,200 squ^e miles in .area. , 
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map */ territory tea v- 
*r ted by neo? road. Right, 
Athabasca Falls viewed from 
highway across canyon, Batiam, 

■ % ruder# KJOrAirrjf on scenic road 

« • 

1 

Eighteen feet wide, the 

* highway will have an all- 
weather graveled surface. 
The most difficult stretch 
to construct was the se- 
ries of switchbacks* For 
seven miles the road 
builders had to hang onto 
f sheer rock walls to dyna- 
mite the right of way. 

. While work has been go- 
;kig on from both ends 
'Hot more than seventeen 
.Indies can be graded and 

* surfaced each year. Typ- 
> ital of problems faced by 

■ '-'engineers was one stretch 
‘■ ’over so many mountain 

* streams that six bridges 
and 215 culverts had to 
,be installed, Completed 

-* sections are to be opened 
to m^orists this summer. 
This^oad forms the first 
sectioh of a northern Ca- 
\ nadiifcn transcontinental 
-feeder route to Prince 
v George and Prince Rupert 
on the north Pacific coast* 
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** Hole Digger Enlarges Bottom 
^ for Concrete Work 

t £ Designed to fa- 

A ci lit ate prepara- i Q '* ~ 

fi lion of post or pier 
^ holes for concretes ^ i 

^ foundations, a newf 

1 o ol enlarges the V 0 

bottom of the hole,^ 1 



slanting sides iry* 
“p,bell shape. It op- \ 
crates automatical 
I caliy, with no trig^^ 
[C^gers, trips or 
k ratchets. Dropped 



into the hole, 

reams the bottom to about four times its 
original area. The fool may be obtained 
■for any size hole and the handle adjusted 
to any depth. 



Flexible Nozzle of Gas Hose s 
Made of Synthetic Rubber 

Nozzles for gasoline hose are being made 
of synthetic rubber to eliminate the haz^ 
aid of scratching fenders and cut down 
the drip loss. Tanks can be filled quick<?i^ 
too, since the flexible nozzle adapts itself 
to the curves of the tank spout and can kg 
thrustjfar down.fl . % 



Church in AurarOi Mo., before, during, and after it 
u me transformed infa u riir-room bungalow 



It was winter when a man in Aurora, 
Mo., was readyd=eJiuild a home, so he built 
it indoors. He bought a frame church 
which was being abandoned, and while 
the wreckers dismantled it they used the 
same building materials to construct a 
six-room house which grew inside it as 
the church came down. The church roof 
provided protection from the weather un- 
til it was needed to roof the bungalow. 



Insulin Dose Made More Potent 
^ by Addition of Zinc 

Insulin may be given vastly increased 
power in the treatment of diabetes by 
adding zinc to ordinary insulin. Sir Fred- 
erick Banting, Canadian scientist who dis- 



5> noetic rubber rtCSJste to r ^aaolme hose adapts it- 
self to spout of tantyttul avoids *a crate hinjft ear 
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Latest Scientific Tools Aid Crime Detection 



Science** latest tool* tor crime deteettun include 
the iFiind^c utage micrometer (above), used for 
measuring bullet* mid for other purposes, ft is 
accurate to ,001 inch 



AboVe^ new microscope for rdfnpflrinf fwi- 
ItftS, shells, cloth and plaster. Also equipped 
for examination of blood and blood stains . if 
a ids crime detection by of compara- 

tive photomicrographs 



Above, fuming document with sutphocyunic- 
acid Vapor to restore erased writing* The 
erasure shows oS blacd-red coloration after 
va par treatment 



Left t phat omicrograph of matched bal- 
lets* i Vote tine of demarcation »Jaun cfn- 
Icr wJicrir tiuo pWus Were fitted together, 
showing that the htrllcif match, therefore 
Wtre fired from Ei-Tapun, 

rnpipQrufjiifr photo of tu'o shell heads, 
taken through the comparison microscope 
and camera. This shows similarity after 
shells luitfc bgCm tired 
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steel But the stretch of turbine steel 
must be held to the merest “creep/* A 
turbine may change size as time goes on, 
provided such changes are symmetrical 
and uniform, but the changes must not ex- 
ceed about one part in a thousand. And 
this must apply not only to the shell and 
blades, but in the same de- 
gree to pipes, flanges, bolts 
and nuts — alt parts reached 
by the hot steam and hence 
under stress. 

In the turbine factory of 
the General Electric com- 
pany, for example, are au- 
tomatic electric furnaces 
held at temperatures high- 
er than those which occur 



By 

Charles M* Ripley 

Electrical Engineer 

Part II 



SUPER- 






A MODERN turbine run by super- 
A heated steam is subjected to pres- 
sures equal to those half a mile down m 
the ocean and to temperatures which 
would melt tin* zinc* lead and tellurium* 
And inside its almost red-hot shell, spin- 
ning at whirlwind speed like a huge top, 
is a rotor weighing perhaps twenty tons. 

But the top spins true and the shell does 
not leak, despite the enormous pressure 
and terrific heat, because man has devel- 
oped metals which can withstand the 
grueling punishment meted out by super - 
steam. Turbine materials are tested for 
years at a time and changes of even one 
part in a million are recorded and studied 
to be sure the metal can ‘‘take it.” 

Heat softens metal just as it softens 
molasses candy* And just as the candy 
stretches when it is pulled, so does the 






PlKitos Courtesy Oen^nl fclftfrlc Co. 

Top, buckets attached to rim of fftsm-ftiriiiiif wheeL 
Center , diagram shouting -sltMm path lit (uriine. 
Pultdirij condensing a team turbine with upper half 
of eating raised la thaw the wheels turned by the 
si corn under pressure 
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The 2Q8 r OOO-kiiou;ntt. three-urtit turbine- generator 
set of the "‘State Line" statidn at Hammond, Ind. , 
and chart showing haw CQ#t eons tiwpfiotl per hila* 
Walt-hour is decreasing 

men placed an oak plank four inches thick 
against the leak to divert the steam from 
a switchboard in the same room, When 



in turbines. In them rods of turbine ma- 
terials. under constant tension, are tested 
for years at a time and gauges indicate 
changes in rod length of one part in a 
million, Thus, watching the “creep" of 
these heated and stressed rods day after 
day and week after week, test men deter- 
mine surely in a short time what may 
happen in a long time and are able to se- 
lect only steels certain to maintain their 
shapes and dimensions within allowable 
limits during the lifetime of the turbine. 
And some designers fix the allowable rate 
of “creep” at one one-hundredth of one 
per cent a year — very little stretch indeed. 

There’s plenty of reason for all this me- 
ticulous testing because there’s just as 
much difference between ordinary steam 
and super-steam as there is between low 
voltage and high voltage. A construction 
gang once heard a squealing noise and 
found it was invisible super-heated steam 
escaping from a leak in a pipe joint. The 
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The Ford Motor Campany*a IIOjOQO* 
kilowat i t verticut-compound steam 
turbine generator trig 

they returned next morning, 
they found a hole burned 
clear through the plank’ — a 
hole burned by invisible 
steam* You can’t take chances 
with steam like that. 

When engineers discovered 
super-steam enabled them to 
extract twice as much elec- 
tricity from each ton of coal, 
they began building super- 
turbines — literally piling one turbine atop 
another. This is known as Ci su per posing” 
and an example is the latest 110, 000- kilo- 
watt turbine at the Ford plant. It occupies 
a floor space of twenty-two by sixty-two 
feet and is about twenty-five feet high- 
just about the size of a six-room house. It 
is really a double turbine for one is set on 
top of another. The exhaust steam, after 
making power in the top turbine, goes into 
the lower one without reheating, and there 
it makes more electricity, then passes to 
the condenser. So two turbines and two 
generators both make electricity with the 
same steam, producing a kilowatt-hour for 
less than one pound of coal. By this su- 
perposing, one plant doubled its power 
output with only two per cent more coal 

One of the biggest turbines in the world 
is in the Chicago district, the State Line 
plant on the shore of Lake Michigan. It 
has a capacity of 208,000 kilowatts or 
277,000 horsepower* It would require 



more than 3,200 automo- 
bile engines of eighty- 
five horsepower each, 
running at- full capacity, 
to equal the power of this 
one turbine and these 
cars, placed end to end,, 
would extend almost ten 
miles. This turbine can’t 
think but it can do the 
muscle work of more 
than 2,700,000 men. But 
the turbine works twen- 
ty-four hours a day and 
men can’t So it can do 
the muscle work of more 
than 8,000,000 men work- 
ing in three eight-hour 
shifts* 

In 1936 more than 
68,000,000,000 kilowatt- 
hours were produced by 
steam in the United 
States* This represents 
the muscle work of more 
than 300,000,000 strong 
men — more than twice 
the population of this 

{Continued to page 



OF DOMESTIC ELECTRIC SEftViCE AW ITS PftlCE AS 
COMPARED WITH COST OF LIVlMG TO SEPT, ■ JJ6 

Hero's turbine of 120 B.C. Chart show# ho w cost of 
electricity has defined as cajisumfif ion increased 
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Glass &>oi, Sliding Cover for Futjdf 



Admission of more light 
to the home, office build- 
ing and factory is being 
achieved through the in- 
creasingly liberal use of 
glass. Many industrial 
structures, as well as res- 
idences, now have entire 
wails of glass. Materials 
are on the market for 
erecting buildings almost 
wholly of glass* either in 
the form of brick or dou- 
ble panes* Such build - 
f mgs would have support- 
ing members of steel, 
therefore would be sub- 
stantial. Not far in the 
future are homes like the 
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one presented recently in 
sketch form* The design 
calls for glass walls and roof, to admit 
light and radiant heat from the sun, and 
for a sliding cover* In winter the cover 
would be rolled back to let in the sun- 
light; in summer it would be rolled for- 
ward to shield the glass roof from the sun* 



Shctth for a "Home of the Future” into u.’htch radiant heat from iijfl 
uiauld he introduced by nteune of glass roof and walls 



garded as practical* It would be moved by 
rollers, or other means, in two channels, 
one at either side of the house, running 
over the roof in a graceful curve. The 
movement would be similar to that of a 
roll-top desk* Whep rolled back, the roof 
would serve as a cover for a porch in rear. 



Operated by moto^ lhe^o^f qover is re- 

Sheepskin MittenJDoes Double Duty in Cleaning Auto 



Here is sheepskin mitten being uied in clcuning c&r. 
ftp; size speeds up jvorh 



Doing the work of sponge and chamois 
in w ashing automobile or truck, a sheep- 
skin mitten now on the market protects 
the hands from dirt and dust and from 
scratches. It docs a thorough cleaning job 
when used as sponge in washing the car. 
After the mitten has dried it may be used 
as a duster. The mitten is chemically 
treated to eliminate use of a chamois after 
washing and is process tanned to with- 
stand water. It will not injure paint and 
will not hold sand, gravel* grit and dirt 
during a wash job. The mitten also may 
be used for dusting Venetian blinds, furni- 
ture* floors* painted walls and woodwork 
and for waxing and polishing* 
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C Motorists will soon be able to drive from 
the English Channel to Istanbul on a paved 
highway 1,940 miles long; it already 
completed as far east as the Hungary- 
Jugosl avian border. 
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Therapeutic Lamps Bake 

a r permits perfect control of 

Paint on Modern Autos 



baking of certain portions 
of the surface when spe- 
cial color combinations 
are ordered. Thus, it be- 
comes unnecessary to 
send the automobile 
through the big baking 
ovens to harden a small 
area painted or striped 
an individual shade. 

Offset Propeller 
Reduces Wear 
by Vibration 



Battery of paint-baking lamps trained on hood of car m factory, 
system permits accurate control of the temperature 



In the same way that therapeutic lamps 
bake parts of the human body to relieve 
pain* so does a new drying lamp device 
bake paint on the modem automobile to 
assure a uniform finish, The lights are in- 
stalled in a “hot house” at the end of the 
assembly line. Mounted on flexible stand- 
ards to permit focusing the beams on any 



This 



part of the auto's top or 
sides, the lights are in- 
stalled in units, each con- 
tain ing two banks of 
lamps set in reflectors re- 
sembling the photo flood 
hanks on motion -picture 
sets. Unlike the movie 
lights, however, these 
lamps throw heat instead 
of light. The twin banks 
contain twenty therapeu- 
tic bulbs, of 260 watts 
each, to produce heat up 
to 250 degrees, the same 
intensity employed in 
body-plant baking ovens. 
Twenty-five minutes un- 
der the lamps is the usual 
treatment for each car. 
The system ,„now in, use 
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Two-blade propelle 
offset at the hub, actin 
as a flywheel and thus 
eliminating much vibra- ( 
tion, are being introduce 
to the aviation industry 
The blades, with a deci 
ed arc, take a larg 
“bite” of air and direct the air stream at 
sharp bias under the body of the 
giving it added buoyancy. It is claimed 
for this type propeller that it offers ten 
per cent better air speed and climb, quick- 
er take-ofF, and lowers the engine temper- 
ature thirty to forty degrees, with a 
sequenLr eduction in lubrication costs. 
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Quicker foAe-o# artsf greater speed and c I i mb i n g power are claimed for 
this new type of airplane propeller with two bU ides offset a£ bub 
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Three -Deck S 






y 



Aisle in Wings 
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Destined for non-stop transof fan tit ierui« f this /o«r-« fffliflfdf boat has cobins on three (eU-eJs for 

passengersr^crew and cargA^ A cOmpanionuiay in ti'mjsjjjifts access to the motors 

Three-deck fljMgchppers wim seats 
for seventy- two passengers and a crew of 
eight or nine arc being built to span the 




Atlantic* non-stop between New York and 
London* So vasF are’The wings that there 
is a full-length companionway giving me- 
chanics access to the four engines during 
flight. The ships will weigh 85,000 pounds 
and be capable of cruising 5 t OOO miles at 



0 miles an hour, /with 200-mile top 
speed. The fuel capaqjty Is 12,000 pounds, 
but with a full gasoline load the clipper 
will not carry its top capacity of seventy- 
two passengers. The hull, 110 feet long, is 
being divided into three decks, the upper 
deck for crew, the middle for passengers, 
and the lower one for heavy cargo. Each 
motor develops 1,500 horsepower. 



Flexible Track for Toy Trains Curves in Any Direction 



Miniature railroads can be laid out with 
great freedom by using a flexible track 
that curves in any direction. Available in 
rolls consisting of a four^foot and a six- 
foot section* this +< third rail 11 electric track 
snakes and climbs around the mountain^* ties 

• —Jfrr 2 * - W >ws 




and valleys of the toy railway system, 
adapting itself readily to any contour. It is 
of standard size and connects with 
switches and crossovers, as w r ell as with 
the conventional type track. Natural wood 
;s give it a realistic appearance. 

X 5-0%- 

\ Epsom Salt Kills Grasshoppers 



When Mixed with Bran Bait 



Epsom salt is bitter medicine for man t 
but it is deadly poison to grasshoppers. 
Two University of Oklahoma scientists 
disco v erect thisfrecen fly 7 aftd"fAunchthat a 
bran, bait prepared with bran, molasses, 




Flexible track tar to ^ 1 ckcfriC railroad comes ill rolls t 
td can the curued in direction 
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Epsom salt and water was more effective 
in killing grasshoppers than the standard 
arsenic bran i?ail. 
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T3G1NT your camera straight ahead, push 
the button, and you get — just another 
picture. Take that same scene, but play 
the angles- — and you may ‘have a prize- 
winning shot. 

Did you see that fellow crouching down 
behind the streetcar, squinting up at the 
conductor as he leaned from the back 
window to pull the trolley? He wasn’t 
playing a game. He was after an angle 
shot with his camera. 

It's too easy to get into the head-on 
habit, to take a picture that is a record, 
but nothing more. Don't fall into that rut 
Camera fans are learning that there are 
interesting pictures in the most common- 
v 



Corner a. painted downward eat eh VS rri ost 
of boot crew at teft, white rt in ccinoe is 
seen from an urrusiral and interesting un^te 

place objects, if they play the an- 
gles. You wouldn't pick the broad 
side of a streetcar as a worthy 
object for snapshooting. Bui look 
down on that car from a sky- 
scraper window just as it turns a 
downtown corner, boring a hole 
through a solid mass of shoppers, 
and you may catch a distinctive 
picture. The fellow who snapped the con- 
ductor silhouetted against the sky as he 
hauled in the trolley rope turned a com- 
monplace^- vent into a story-telling scene. 

Look tfght in your 0\}n back yard. Wash 
day may seem quite unexciting, but get 
your camera down on the ground and 
turn it skyward as they hang the clothes 
on the line. If there’s a parade in town, 
pick out a vantage point along the line of 
march and film it from curb level. Men 
seem like giants to the low-placed eye. 
Tramping feet march right into the cam- 
era. Go to the racetrack and shoot from 
the level of those pounding hoofs. The low 
angle magnifies the exciting action, 
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ANGLES 



fam. NEW 



One of the commonest 
angle shots is the .sky- 
scraper, taken straight up 
from the sidewalk. You 
have seen those pictures. 
The tall buildings appear 
to be leaning backward* 
toppling from their foun- 
dations. Such pictures 
are either striking pat- 
terns or merely bizarre 
distortions. If you like 
them, fire away. 

Sports photographs are 
lifted from drab to dy- 
namic by the right slant. 
S wi mm in g pictures a re 
better if the camera is at 
a high level and you fo- 
cus down on the subject. 
From there you catch the 
light playing on ripples 
of water, and the swim- 
mer's form is less distort- 
ed than from the side. 
Stoop below the pole 



Dramatic ww from he* \fiu' the 
74ti-rf€nit JTfflJrt JcuJcr of Golden 
Cfitc suspension bridge, and a 
Street-pavinq gnflft from m high 
^Virfuu*. f P h oto a t right hy 
Orville Lagan Snider > 
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vault standards and catch the athlete 
against the sky. Snap the hurdler from 
ground level. Drop behind a tennis net 
and click the shutter as a fast drive comes 
at you. Aim downward at figure skaters 
whirling around the ice. Two good angles 
for football pictures are the “aerial” view, 
with the camera pointed downward so that 
each player is a dot on the field, and the 
shot from low at the end of the line as the 
teams face each other ready for action. 

There is no particular trick about angle 
photography. Camera mechanism has lit- 
tle to do with it True, you must remem- 
ber lo shut the lens down a stop or more 
if your aim happens to be against a bright 
sky or water reflecting light. But the real 
track is in you— your ability to see the 
fresh slant on the ordinary scene. 

Machinery lends itself to extraordinary 
angle shots. Focus on the wheels of a lo- 
comotive from track level and observe 
how the power of those giant wheels is 
intensified] Stand dose to a great fly- 
wheel, look up from the foot of a lofty 
dam, peer down into the engine room as 
the fireman shovels coal into a furnace. 

Realistic pictures of table-top models 
depend largely upon the point of view. 



Aim down at a model city or con- 
tour map from the proper distance 
above it and your picture may 
appear to be an aerial photograph. 
On the other hand, for a lifelike 
photograph of a doll house or an 
architect’s building model, set the 
lens at ‘Moll’s eye 5 ' level, 

Street scenes — hurrying crowds, 
the repair gang at work, the traf- 
fic jam, patterns in pavement and 
streetcar tracks — are usually most 
striking from it high vantage 
point. Bridges offer rich oppor- 
tunities for angling. Train the eye 
on tho structural steel work for 
an effect of massive strength, or 
use that steel work to frame a 
river scene. Tho steel web of a 
suspension bridge is interesting 
from many angles. Stand on a 
bridge and catch a downward 
glimpse of a steamer gliding be- 
neath, or fishermen in small boats, 
or a girl paddling a canoe. Climb 
into a switch tower or a viaduct 
for a different view of a busy 
freight yard or a speeding train. 

Instead of asking friends to pose 



the heat be tost if this scene had beeit 

token from dock level. Be fa u\ note impression of 
height gained by tanking upward at mt rt on girder 
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Sd'nef n/i chipboard offer excellent 
apport unities for angle photogra- 
phy. Fishermen hauling in nets t 
muj loading nm>u! fftin and couple 
at r aff of steamer nil were caught 
advantageously front ahppc 
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for you in the conven- 
tional. si iff way, catch 
them off guard from an 
upstairs window as they 
come up the walk. Point 
upward at a balcony or a 
dormer window; watch 
for unnoticed beauty in 
the pattern of a stairway 
and balustrade seen from 
above. At the seashore, 
snap that flock of gulls 
lined up on a roof top: in 
the country* swallows in 
dress parade on a tele- 
graph wire, Lie down in 
a hay field with the cam- 
era close to the earth and 
“fire"' through the big 
wheel as the farmer 
drives his rake abreast of 
you* At the airport, catch 
a grotesque upward view 
of the nose of a sky liner, 
its two lights like eyes of 
a giant bug. 

You'll find yourself in 
ridiculous pictures now 
and then, hut the results 
should pay! You need not 
always climb to a sky- 
scraper roof or an up- 
stairs balcony.. You can perch on a chair, 
a fence/ or the top of an automobile, to 
gain perspectives that will make your pic- 
tures attractive and distinctive. All pic- 

< Continued Id page II SA | 
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Adjustable-Weight Gutter 

Helps Line Up Stroke 
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normal mortality of about forty-five per 
cent for 100 non -specifically treated cases. 
Apparently the preparation may reduce 
the number of deaths by half. The chem- 
ical is swallowed in capsule form, as 
though it were quinine. The doses are un- 
usually large, 400 to 800 grains or even 
higher during a week s time. In cases of 
pneumonia for which there is no serum 
the chemical is effective. Hydroxycthla- 
pocupreine also is useful in treating em- 
pyema } one of the common complications 
of severe pneumonia infections. Doctors 
who have used the remedy warn, however, 
that the chemical has no beneficial action 



on influenza a 

Flute 



d streptococcus infection. 



e Instrument Helps 
Besinner Learn Music 



Designed to improve accuracy on the 
green* a golf putter with adjustable weight 
is offered. The weight is varied by adding 
from one to ten lead slugs which fit in a 
cylindrical housing directly behind the 
point of contact with the ball. The cylin- 
der, being at right angles to the club face, 
helps in lining up the putt. 



Reduction in Pneumonia Toll 
Promised by Chemical 



Successful warfare against pneumonia 
is being waged with the aid of a chemical 
called hydroxyelhlapacupreme, It is one 
of the seventy-six chemical preparations 
based on quinine which were synthesized 
by a Mellon Institute laboratory staff and 
then testetfTm Truce, rabbits'ctnd dogs to 
determine whether they should be fried 



on human cases. In 100 pneumonia cases 
treated last winter the mortality was 

cent, compared to, a 



Teaching elementary music With aid of 
resembling the flute 



n resemount 






Putting with ad tmtuble- weight club , which helps 
line up strike. Lead slugs fit in cylindrical housing 



Resembling the end-blown flute of 
Shakespeare’s day, a simplified instrument 
is aiding in the teaching of music. Easy to 
blow and to finger, it provides elementary 
training in reading music without the 
technical complications of standard in- 
struments, It is equipped with a mouth- 
piece fashioned from a new thermoplastic 
material by means of a hydraulic injection 
process. The instrument has a clear flute- 
like tone and covers a range of nearly two 
octaves upward from middle C, controlled 
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Radiant Dual 



Abandoning the tradi- 
tional method of heating, 
a construction company 
is building homes with 
v dual walls that arc radi- 
ators in winter and cool- 



■^lng areas in summer* 

There are no convention- 
al radiators or warm- 
air registers* Instead of 
/heating the air, the walls 
* and celling are heated, 
and it is claimed that the 
house heated by radia- 
tion to sixty- five degrees 
Fahrenheit is as eomfort- 
. able as the house heated 
to seventy-five degrees 
by warming the air* The 
engineers say, too, that 
radiant walls retain their 
warmth longer thus sav- 
ing fuel, From the base- 
ment heating plant, warm 
air rises between the in- 
ner walls to the ceiling, 

- flows across the heating 
... space above the ceiling 
and is drawn down the 
outer walls and beneath the floor to a re- 
turn duct for reheating. Outside walls are 
insulated against heat loss. Between outer 
and inner walls is a three or Four inch 

6 



Arrows trace movement of warm air up (hroii^/i dual inner wajjs, across 
ceiling und dawn anter ututls T returning to furnace far reheating 






space for the sealed air circulation* Inner 
walls are radiating surfaces of steel or as- 
bestos board* The same air passages are 
used for circulating cool air in hot weather. 






“ Straphanging ” Fireman Ride Behind a Windshield 



Equipped with a windshield to 
protect firemen holding to hand 
straps like those in subway or 
trolley cars, the latest New York 
fire engine has all the features for 
efiftcrcnt ffiTfighting. The firemen 
are protected from, cold and wind 
by the windshield, and th^straps 
give them more security tts d the 
engine speeds through the streets. 
Each fire truck of the new design 
cost $11,765, 



Trying out the latest fire engine. Nate straps to which firemen 

cling. Windshield gives protection from weather 
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ffWhen you wish to know more 
about any article in this maga- 
zine, write our Bureau of Infor- 
mation, inclosing return postage. 
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Target Tells Which Ring 
Bullet Has Struck 



study. of the twenty-three year cycles in 
snlnr activities and earthly weather. He 
expects recovery from drought conditions 
in the northwest within a year or two, but 
.‘-overt- recurrence of them after 1975, the 
end of a double cycle that began about 
1929. Regular occurrence of twenty-three 
cycles has been noted in tree rin i 
similar cycles occur in variations 01 
Great Lakes levels. 



nit Lukes level 

la fir 



Target showing 6ufJ«f hit the eighth ring from outer 
rim. fnset shows oscillating rings behind target 

Throwing oul a large metal plate bear- 
ing the score, an automatic target tells in- 
stantly which ring the bullet has struck. 
The rings around the target disk are num- 
bered from one to ten toward the bull’s- 
eye. Each ring is divided into four seg- 
ments. If a bullet hits the fourth ring* in, 
the upper left quadrant, a metal 'pTafe 
showing the figure “4” is ejected at the 
upper left corner. A bull’s-eye is indicat- 
ed by the number ten at the top center. 
Oscillating steel rings behind the card- 
board disk actuate the number plates when 
struck. The shooter replaces the score 
plate by throwing a lever. 



Flares Carried by Pilot Balloo 
Show Drift of Night Winds 

To chart the direction and velocity of 
night winds above the earth, a method of 
photographing the weather balloon by : ^^ 
it leans of magnesium flares has been de- 
al Ma ssach usetts Institute 
c h n olog y. From an observation” 
thTTcart"fi7 a special 180-degree 
lens is pointed upward, taking the 
into its vision. As the sounding 
rises and drifts, the flashes of 
flares attached to it and lighted 
known intervals arc registered on 
photographic plate. By measuring the an 
gles between the camera and the variou 
positions of the flashes, the winds can 
accurately charted. Tests of this method 
have recorded the flashes of light 
miles away and more than 13,000 feet 



No More Drought Until 1975 
Is Long-Range Forecast 



Drought years in the United Stales will 
end soon, not to return until 1975. This is 
the long-range weather prediction made 
by Dr. Charles C. Abbot, secretary of the 
Smithsonian Institution, and based on a 

I/J Oi Si LAsiAJbfob , — - 



Sfrirttf of lights rtfor bottom of this night shy photo 

shows position of drifting weather bait&on 
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Miniature Trains ' Run on Garden Railroad 




('(jurlr ->y rjnaillan Nallrtful llalhiaTH 

Here ore JHurnf (.’/fws e/ CanniJfl^ small- 
est ruifu'ay s ys f f j i- ► , complete with right 
of nJoy, rofijnjr xtnrl r, hoard of directors 
and executive headquarter* 



Center, how engineering staff 
solved problem of protruding 
tree root by spanning it with 
bridge oVcr uihich midget train 
is passing. Bottom „ ,r T anquin 
Limited " passing oitr Mafi,pne 
gorge trestle b ef ore ascending 
strep grade. Note that two lo- 
comotives. are being used. The 
locomotives are built or Eng- 
huh style urul the system is 
equipped with both passenger 
and freight cars 



Located in garden 
Prof. W HUq m /fou-'iirt^ 
sumnit'r l mm*' in Jjjspt) 
National Park, the Luke ■ 
£ itith Railway company 
operates mininfui'f' 
trains. Top. left, double 
locomotives pulling train 
oi ! <f i h o & a s c a via- 
duct. ” Right, 
supem.'qine chief signal 
engineer on fob 
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Small Diesel Tugs Do Work of Big Steam Craft 

^IaXuS 



K-Jt 



and of providing the 
helmsman with control 
over the power and the 





Small Diesel -powered logs, capable of 
ng the work of steam tugs twice their 
size, are making their appearance on 
erican waterways. The steam craft, 
ecause of their greater size, are harder to 
anouver and their fuel costs are much 
higher. One of the midgets is the “Jeanne/' 
to be the smallest welded steel Diesel 
ug ever built. Her length is twenty-nine 
feet and her power plant is a lightweight 
^Cummins engine developing eighty-five to 
125. horsepower. Harbor and inland wa- 
rway tugs seldom require crew accom- 
modations, which gives the hull only the 
supporting the power plant 



functions elf 

& *f 2>7 



direction of the craft. The 
simplicity of the Diesel 
makes possible a pilot- 
house control on the en- 
gine, which aids materi- 
ally in fast handling of 
the boat. The result is a 
highly maneuverable tug, 
shorn of all unnecessary 
weight. Thus the new 
tugs, with only 100 to 125 
horsepower, can out -per- 
form more powerful, but 
much heavier craft. 



One of the n-fiJ o i-( Diesel- powered tugs which arc 
beginning to appear on The croft is 

of tedded steel construction 



Fourteen- Mile Police Horn Is Used to Call in Squad Cars 




Designed for calling in patrolmen and 
squad cars not equipped with radio, a horn 
with a fourteen -mile range is used by po- 
lice in a California city. So powerful is 
the horn that its sound waves will shatter 
a wine glass held in front. Mounted on 
top of police station or automobile, the 
horn is operated by compressed air, 

jC? b V3 

"Shadow Shading” Hides Planes 
from Foe Above or Below 

-British bombing planes are being “shad- 
ow shaded” to protect them from enemy 
eyes above or below them. This is a new 
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Lending itself to being 
tilted to the rear, right or 
left, a new three-way 
dump body for trucks 
speeds up road building 
and similar work. Any of 
the three sides drops 
down when the body is tilted, or if the 
body is level all three sides can be laid 
flat, though road -clearance regulations 
prevent its use that way for hauling. It is 
not necessary to back up the truck to 
dump the load, the operator merely driv- 



pn’/c/reiJ high on sfue of building tri Chicugo f s pfioto*- 
e talks to another washer on burling* in IV'eU) York 

Two window washers, one in New York 
and the other in Chicago, were inter- 
viewed and talked to each other by radio 
recently while perched on the sides of 
buildings in the two respective cities. 
Portable radio transmitters, attached to 
the back of each man, made possible the 
unusual meeting. One window washer 
was working on the side of New York's 
Empire State building, the world's tallest, 
and the other on the side of Chicago’s 
Merchandise Mart, one of the world’s larg~ 
est buildings. The interview and exchange*^- 1 
of comments by the two workmen were^Q 
broadcast over a national radio hookup, 



t 



Unloading three-way dump body by fitting to left. 
Hydrautic hoist tilts the body 

ing up to where he wishes to unload and 
pulling the proper lever in the cab, caus- 
ing the body to lift at the side desired. 
The dumping mechanism is actuated by a 
hydraulic telescopif^hoist. 






Paint for Ose on Damp Surfaces 

Absorbs and Sheds Water ^ 

Paint, lacquer and varnish can be ap- 
plied directly on wet surfaces by adding to \* 
it a special compound. The effect is to dc-^**'' A 
posit the paint firmly on the surface, for ^ 
the compound absorbs the moisture and 
then forces its way outside the film of 
paint, decomposes and evaporates, 



fjOur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 



method of camouflage. 
The under surfaces are 
painted a dull black 
called u night. M a color that 
absorbs light and will not 
reflect the searchlights 
hunting for them from 
the ground. The upper 
surfaces will be green and 
“earth’ - brown, to blend 
with the landscape when 
seen from pursuit planes 
overhead. * 
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Truck Dump Body 
May Be Tilted 
Three Ways 



Wiiidou Washers on Radio 
While Working Far Apart 
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By Charles Morrow Wilson 

AS a building material wood has three 
A great faults — it swells and shrinks* it 
decays and it burns, A method of sealing 
w r ood against the passage of moisture into 
or out of its pores virtually eliminates 
swelling and shrinkage, and modern 
paints, lacquers, varnishes and creosote 
materials reduce decay, leaving the third 
problem to be solved through some proc- 
ess for protecting wood against fire. 

Wood chemists* technicians and ama- 
teurs are working on the problem and 
fire-resistant lumber, doors, casements 

■■ t 



Left, tasting daer treated UJif/i /iJ'e-J-esfjfirrtf efufn*- 
fcds. Ability of timber to withstand strain is fm- 
portant becv\r<ee rnfrn-Fe heat exaggerates faults. 

Right, firt-trcated wall panel fait# in te$t 

and other building materials already are 
on the market. Several American cities 
are requiring use of these materials in 
fire- restricted areas. 

Scientifically, there is no such thing as 
a 100- per cent fireproof building material. 
Sloe! and iron buckle, twist, or break un- 
der fire. Cement* brick and stone expand 
and crack. Wood has the advantage of 
being a better nonconductor of heat and, 
as a rule, does not give way until actually 
destroyed. 

T. R. Truax, chief wood technologist of 
the IT, S + Forest Products Laboratory, 
Madison, Wis. T lists about 160 different 
chemicals which help to make wood fire- 
resistant, Some are too expensive and 
many lose their fireproofing value when 
exposed to air and weather. In commercial 
fire- treating some of the proven chemicals 
are ammonium phosphate* ammonium sul- 
phate and ammonium chloride* borax and 
boric acid. Many types of fireproofing 
treatments also protect wood against ter- 
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wi FIREPROOFING 




The purpose of fire -resistant 
coatings is to retard spread of 
flame and to raise combustion 
temperatures so that fires can- 
not start from ordinary causes. 
The best use of fire-retardant 
chemicals increases ignition 
temperature by about 20Q de- 
grees Fahrenheit* Insurance 
experts estimate that such a 
raise in ignition temperatures 
might eliminate as much as 
seventy -five per cent of fire 
hazards in ordinary wooden 
dwellings, which regularly 
represent from thirty- three to 
fifty per cent of the total fire 
loss ol the nation* 

Fireproofing requires exact 
knowledge of how wood burns, 
and demands standard, accu- 
rate tests for fire-retardant 



mites, other insects and fungi* This 
Ls particularly true of ammonium 
phosphate and ammonium arse- 
nates. Zinc chloride, aluminum 
chloride, manganese chloride, 
nickel sulphate, calcium acetate, 
oxalic acid, and four sodiums, bi- 
carbonate, silicate, chloride and 
sulphate, are others of the thirty- 
three chemicals commonly used. 

Early experiments depended 
largely upon surface coatings. The 
new style of treatment recognizes 
that although some types of sur- 
face coating serve to retard flame, 
saturation is the most effective; 
that is by soaking dry wood in a 
soluble which totals from one to 
eight pound*s of chemical to the 
cubic foot of wood. Some stu* 
dents of fireproofing believe it 
soon will be po*ssible to perfect a 
paint, which in addition to ordi- 
nary values may also serve to 
prevent flame spread. Several 
manufacturers are making final 
tests of such a paint. 



Top, removing wall panel tram oven. R ottam, electrical tester 
determines water content at t aand. If ufuad is air- dry it can 
absorb weight at fire-resistant cSeFnfCflf* 
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woods which will lose as 
tittle as fifteen per cent of 
original weight after long 
exposures lo tempera- 
tures as high as 2,300 de- 
grees have been devel- 
oped, For all practical 
purposes such wood is 
fireproof Fire-retardant 
treatments add to natural 
fire advantages of wood 
by increasing insulation 
properties^ opposing 
flame spread and reduc- 
ing its tendency to sup- 
port combustion or build 
up high temperatures. 

Many attempts have 
been made to measure 
Are -resistance of wood in 
terms of one or more of 
these properties. Some 
investigators have meas- 
ured the volume and 
character of gases result- 
ing from heating wood, 
or the temperatures of 

(Continued to page 1££A) 



Top f fire-tube tester. Center, sketch 
of mric apparatus showing aniline 
of wood sample suspended in tube * 
Bottom, Durn user! to kst fire- 
resistant qualities of wood 



qualities* When subjected to 
high temperatures wood de- 
composes and gives off in- 
flammable gases. Up to 212 
degrees vaporization of 
wood moisture occurs* 

Scorching and slow produc- 
tion of inflammable gases 
take place between 300 and 
400 degrees. Charring, with 
more rapid evolution oE in- 
flammable gases, glowing and then flam- 
ing occur between 400 and 700 degrees and 
quick ignition of inflammable gases and 
glowing of charcoal between 700 and 950 
degrees. 

Actual fire temperatures sometimes go 
as high as 2,000 degrees* but students of 
fireproofing are principally interested in 
the lower brackets of combustion* Suit- 
able chemicals injected into or absorbed 
by the wood interfere with the process of 
combustion and may prevent it entirely. 
At present, no fire -retardants which can 
prohibit charring at extreme temperature 
have been perfected but fire-resistant 
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Tractors Haul Artillery in Mechanized Army 




tn a military pared* in Berlin* the £* huge tractors carrying a^ti'Mcry traaps i and Aautfng ftrfc gam are 
seen passing the reviewing stand * Six hvndred mechanized artillery units participated in the display 



Giant tractors that carry twelve soldiers 
and haul big guns behind them are re- 
placing horse-drawn field pieces in 
many's mechanized army. Formidable 



weapons can be transported with great 
speed by these tractors. Six hundred mo- 
torized units participated in a recent mili- 
tary display in Berlin. 



Artist “Paints” a Picture with Pieces of Printers' Type 

- SL 




One of the costliest 
forms of art is that of 
creating pictures with 
printers 1 type. Decora- 
live scenes can be “pamt- 
■ cP by cleverly arranging 
the ornamental type units 

r found in any' printing 
shop. Type pictures call 
for endless patience and 
time. A pencil sketch 
serves as a guide for the 
typographical layout. 



Cl Our Bureau of Infor- 
mation will answer ques- 
tions regarding articles in 
this magazine, if accom- 
panied by return postage. 
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Three-Dimension Magnifier 
v. ; Fitted to Wearer 

’nw' 



fuc/jcnt tur/l'i cjrrf of aiiiustaMc three- 
dimension magnifier 



Designed so that 
the individual, a new 



it may be fitted to 
binocular loupe is 



MB.CiiA'Nirs * < . H *. / 

U. S, Army, is cooled by chemical. Ethyl- 
one glycol is used instead of water- It has 
a boiling point of 387 degrees Fahrenheit, 
thus permitting more effective cooling ra- 
diators to handle heat transfer from cylin- 
dels to atmosphere than water, which 
boils at 212 degrees. Water-cooled motors 
require large radiator area. The frontal 
area of the Allison engine is only six and 
one -fourth square feet, compared to six- 
teen and three-fourths for air-cooled en-V 
git ics of less power. The Allison is fitted 
with a turbo supercharger driven by waste 
exhaust gases. It delivers to the carbure- 
toi at sea-level pressure the rarefied at- t- 
mosphere at high altitudes to provide air* 
necessary for proper combustion. Thus 
the engine develops its full 1,G0G horse- 
power up to an altitude of 25,000 feet, per- 
ms! ting very rapid climbing and high 
speeds. Weighing 1,275 pounds* the en- 
gine again gives America the lead for the 
must powerful lightest weight power plant 
for aircraft, answering the complaint of 
many aviation technicians that England, 
and other European nations, had supe- 
rior aircraft motors, particularly for mili- 
tary purposes. 



O i| 

equipped with three-power magnifying 
^ f lenses providing stereoscooic vision, The 
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Twin Sponges Dry Photo Film 
on Both Sides at Once 



lenses providing stereoscopic vision, 
lenses are mounted on the end of a bar 
extending from the specially designed^ ^ Two sponges mounted with triple hinges 
frame and bridge, A flip of the finger f photographers a quick method of 

rying negatives or paper. With the 

can be 






throws the magnifier upward, out of line ^ 
of vision, w r hen desired. The loupe is es- 
sentially a spectacle frame w ith an ingen- 
ious aluminum block in place of a bridge. 
Round eye wires are mounted on slotted 
bars and held to the bridge block by set 
screw. By loosening the screw each eye- 
wire may be adjusted separately to got the 
proper interpupillary distance for the 
wearer. The loupe is useful in surgery, 
dentistry, ophthalmology and other 
branches of medicine. Laboratory work- 
ers, artists, etchers* engravers, locksmiths, 
clock and watch makers and jewelers also 
will find it an aid to vision in their work/ 
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Chemical Cools Plane Engine 
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and to dry negatives by tsraii/ing £>*{40**0 *pong*£ 



Approved by Army 



drawn between them to be dried on both 
• sides in one operation. The sponge- pack. 
Rated at 1,000 horsepower, the Allison can also be opened flat for double-width 
aircraft engine, recently approved by the ^ drying, 6r folded back to back. 
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DGDRKNOB" 

for One-Ha 
Operation 



VJEW limits in the development 
■ ™ of radio communication at 
ullrahigh-frequencies have been 
reached by means of specially de- 
signed tubes recently introduced 
by the Western Electric company. 

Heretofore, the only sources of 
real power available to experi- 
rn enters for high frequencies cor- 
responding to wave lengths of less 
than a meter, were tubes of the 
electron-oscillation or magnetron 
types. These tubes required crit- 
ical adjustment that was 
difficult to maintain. To 
avoid this difficulty, the 
so-called “doorknob” 

31 6“ A tube of ordinary 
negative-grid type has 
been developed. 

The conventional base 
has been eliminated com- 



MOOULATION 



0*3 VOLTS 



i go -volts 



DC. 



pletely T each lead being 
brought out through a 
molded glass end plate 
which is part of the tube 
envelope. Circuit connec- 
tions arc made by means 
of brass sleeves that slip 
over the rods where they 
are held firmly by set 
screws; soldering is not recommended be- 
cause of the high operating temperatures. 
The filament supply is 2 volts, either a,c- 
or d.c., with a current requirement of 3.65 
amperes. 

An experimental half-wave transmitter 
is shown in the upper photo and the sche- 
matic circuit diagram appears in Fig. 1. 
It is said that 6 watts can be radiated 
from this transmitter. Suitable receivers 
may be made with tubes already available 
to radio experimenters. 
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By 

R. C. Hitchcock 
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^NYONE can build this 
6-tufee a.c.-d-c. audio 
amplifier and use it to 
bring an old phonograph 
up to date* The only ad- 
ditional parts necessary 
will he a magnetic pickup arm for your 
phonograph and a suitable permanent - 
magnet type dynamic speaker, 

The unit consists of a 3-stage amplifier 
employing two new beam -power tubes 
that have real power-delivering ability. 
The undistorted high-quality audio out- 
put is 3 1 ‘2 watts at a very low hum level. 
Complete with built-in power supply, 
all parts are assembled on an 8 by 12-in* 
wood baseboard; the maximum height is 
1 L & in. It can be operated on any 115-volt, 
50 or 60- cycle a.c. line or on a 115-volt 
d.c. line if desired. Tills choice of operat- 
ing current is unusual in an audio ampli- 
tier. There arc no interstage transformers, 
power transformers or chokes in the unit. 
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requires no 
transformers 
or chokes 



The speaker, of course, 
comes with an output 
transformer on it. and 
this should have a cen- 
ter-tapped push-pull 
tube winding of from 
2,500 to 3,000 olims, 
capable of carrying 50 
ma. of direct current 
each side of the center 
tap. Speakers of this 
type are available 
from nil-parts houses 
at reasonable prices. 

To install the ampli- 
fier in a phonograph 
console, it is only nec- 
essary io remove two 
of the record shelves 
as illustrated in the 

sketch. In some cases the speaker can be 
mounted on a small baffli board and in- 
stalled in the horn opening. If this is not 
practical, remove the phonograph sound 
chamber and mount the speaker baffle on 
a shelf by means of angle brackets* A 
2-conductor shielded cabh should be used 
to connect the pickup arm to the input 
posts on the amplifier unit, the cable 
shield being connected in the common 
ground input terminal. It is important 
that no external ground ol ai^v description 
be used, since with a transformerless cir- 
cuit the line voltage is one terminal. 

A simplified wiring diagram of the com- 
plete amplifier unit is given in Fig. 1 and 
the schematic circuit diagram appears in 
Fig. 2. It will be noted that there arc 
socket terminals for each tube which do 
not connect with any of the elements of 
the tubes. Such blank terminals make 
convenient places to solder wires which 
otherwise would be unsupported, Shield- 
ed leads must be used both for the vol- 
ume control and the cap lead to the 6J7 
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tube. In addition, the metal case and shaft 
of the volume -control potentiometer must 
be connected to the w r ire shields, and all 
connected to the common wire which runs 
to the ground side of the line supply. All 
tube heaters are in series. 

Please note that one of the fixed resis- 
tors is 52,000 ohms; this unusual value is 
lound by testing the three 50,000-ohm re- 
sistors specified in the material list. An 
ohmmeter will usually show one of these 

4 Continued to page 14ZA> 
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Homemade ‘Cold Oven’ Piezo Crystal Holders 




TOP PLATED 

MULTl^E "COLD SvUh 
CRYSTAL HOLDER 



By Calvin F. Hadlock 

IN THE amateur transmitter of today, 
pi cko crystal control is, without ques- 
i Lon, the beat way Lo insure a perfect car- 
rier that will not wander out of the band 
limits specified for amateur radio opera- 
tion, Accurately ground quartz crystals 
are uni expensive. However, most experi- 
menters like to operate on several differ- 
ent bands and even at different points on 
the same band; in this case the problem of 
providing a suitable holder for each crys- 
tal often places a severe strain on the 
pocketbook* 

The homemade crystal holders 
shown in photos Figs, 1 and 3, are 
not difficult to make and they in- 
clude features not found in hold- 
ers available to amateurs. As 
crystals operate on the calibrated 
frequency at normal specified 
temperatures, temperature-con- 
trol evens are employed in some 
climates to keep the crystals at 
the proper working point. Ordi- 
narily this is not necessary in the 
amateur bands; however, when 
operating on the 2(1 and 10 -meter 
high-frequency bands a different condi- 
tion is encountered which calls for some 
means of stabilizing the crystal frequency. 

During a transmission of normal length 
on 2D meters, using a crystal in an ordi- 
nary holder, the carrier frequency will 
sometimes drift as much as Ml kilocycles; 
at LO meters this drift is, of course, about 
20 kilocycles. These holders are known 
as "cold ovens” because they stabilize the 
frequency and eliminate this drift with- 
out the use of a heater. The bases of the 
holders are solid blocks of copper l /z in, 
thick. Copper being an excellent conduc- 
tor of heat t this large slab “soaks it up" 
as fast as it is generated, thereby main- 
tains ug the crystal at practical (y a con- 
stant temperature. 

Details for a single -crystal holder ap- 
pear in Figs, 1 and 1-A; the multiple- type. 
Fig. 3, enables the operator to change 
quickly from one crystal to another. The 
sine] unit closely follows ordinary con- 
duction, with the exception of the copper 

(Continued to page 146 A) 
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TiOGGit Switch 



Any radio set owner Can use this dual 
universal W&V? trap fa suppress node 
end 1 nniire interference entering Me 
receiver iff intermr dinte frequencies 
between 400 and 47 S KC. ; at the same 
time, owing fa dual control, it may be 
adjusted to eliminate interference 
from powerful near-by broadcasting 
stations. H if connected between the 
frnKhiia and ground er doublet feed- 
er s. and the posts an your rffftMr, Oi 
s bourn be Jam in Figs, t, 2 , 3 and 4 
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Right, Sensitive circuit brecihcr protects 

cosily tubes and Condensers from occi- 
dental overloads. Below, extension shaft 
for tuning a short -unuc receiver it h i r n 
body-capacity effects are troublesome 
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Below, neon Wartd indicates 

current ca r.f; Etrcuit.* without «ny 
conn* ctmn fo Me eirr«it; if provides 
an easy inexpensive method for ad- 
justing any transmitter or receiver 



Right, receiver and large separate 
Speaker instal IdtrOn suggested where 
Space is at a premium . This compact 
set ■« placed in a wall niche of a suit- 
able height for easy tuning; note 
speaker mounted rn ceding on a small 
baffirbaard which urns backed with 
roch wool 
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Below, a simple method of safe * 
guarding batteries in parfobJIe 
test equipment, transceivers or 
battery-operated receivers. A 
small block of wood it fCreuied 
fa the caver of the portable 
case at a point that will pre- 
vent closing of cover until the 
toggle-type battery switch is 
in the "up" or "o ff’ r position. 
This titite block of wood win 
prevent many cases al "rum- 
dcWn"' batteries when suck 
equipment is needed 



Toggle switch shown in Me 
“doun" or "on" position 
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Radio Circuit Seen and Heard 



yides a rest, keeps the tip properly tinned 
and the iron at the right temperature* In 
the “down" position, the toggle switch en- 
ables the operator to maintain a warm 
iron at low cost; with switch “up" it is 
quickly heated and ready for use in a few 
moments. Claimed to double the life of 
an electric soldering iron, it is designed 
for use with any standard iron not ex- 
ceeding 150 watts input, operating on 115 
volts either a,c. or d.c + 



Demonstrating to students and service- 
men, visually and audibly* the effect of 
different circuit conditions upon the out- 
put of an audio amplifier, this apparatus 
traces a continuous response curve on the 
screen of the cathode-ray oscilloscope 
shown below the loudspeaker which is 
mounted on the board at lower right. 
Knife switches and controls inserted in 
this schematic diagram make and break 
similar connections in the actual amplifier 
located on the rear of the board. 

* 

Heat Control for Soldering Iron 

Now you can regulate the heat of your 
electric soldering iron to meet individual 
requirements. This heat -control uni; pro- 



Improved Punch for Socket Holes 

No drilling of center holes is required 
to use this self-centering punch for mak- 
ing large holes in metal chassis bases to 
mount tube sockets and electrolytic filter 
condensers. The tool makes a clean round 
as the cutting edges center them- 



selves automatically when the head is 
struck with a hammer. It solves a trouble- 
some problem for radio experimenters, 



C Blueprints covering radio construction 
articles in past issues are available for 25 
cents each; original material lists and ad- 
ditional information can be obtained from 
our Radio Department without charge 
upon receipt of postage, 



NEXT MONTH — How to Build a Low-Cost Call System, A small quick-healing 
a.c, unit with an output of 2 V* watts; suitable for operating one or more magnetic 
speakers at remote locations, Handy between house and garage or for general 
paging purposes. Also, construction details for a High-Fidelity Speaker Cabinet 







\yf ADE from inexpensive woods and 
enameled or stained in bright colors, 
these novelties should prove profitable 
sales items. To form the flowers shown 
above* cup -shaped parts are turned in the 
wood lathe, and petals, imitative of many 
varieties, are sawed out of thin stock* 
Curved petals can be shaped from damp 
wood shavings stained to match the natu- 
ral colors, Brads, nails, or tacks make 
realistic stamens, while stems can be made 
of dowel or sltET wire. 

There's plenty of room between the 
scaly sides of the goldfish to hold nickels 
and dimes. Softwood, *4 in, thick, is used 
for the sides, and %-in. stock for the mid- 



Each one has some 
useful purpose* is 
fun to make and 
profitable to sell 
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die section, extensions of which 
are shaped to form the tail and fin. 

The fin is whittled to %-in. thickness and 
slots 1 in. long are cut on each side for in- 
serting the coins. The base is sawed and 
sanded from %-in. stock and the fish is fas- 
tened to it with two screws driven up from 
the underside* Only by removing the two 
screws can you reclaim the coins. The sew- 
ing kit is the same type of construction, ex- 
cept that %-in* stock is used for both the 
head and base. A %-in. dowel tapered and 
glued to the face where the nose ought to be, 
holds the thimble and the halves of a TOund 
cork fishing float glued to the face on each 
side of the nose provide pincushions* the pins 
representing the whiskers. A hi -in. dowel in 
eaeh end of the base holds spools of thread. 
The peasant girl holding the candles and 
the jovial chef are just simple scroll- saw jobs 



on % and ‘4-in, stock, that is, all except 
the hands of the peasant girl which hold 
the candles. These are turned with an 
and recessed at the center to hold 
lower ends of the candles firmly. The 
chefs "hands'* are small hooks by means 
of which he patiently holds mixing spoons, 
saucepans and the like, His nose is 
a round bead* A small screw eye turned 
the top of his cap provides a means of 
hanging him onto the walk His white coat 
is kept buttoned with thumbtacks* 

A rare species of cactus which thrives 
on the closet shelf* or in 
any nook or corner, 
makes an excellent hat 
rack and, without any 
damage to the "plant" 
you can also use it as a 
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Too Long Teeth Stop Clocks 

A common cause of pendulum -type 
clocks slopping, is that some teeth 
on the escapement wheel are too 
long. This is due to the long-continued 
striking of the pallet near the ends of 
these teeth* which tends to peen the ends 
of teeth outward until a sharp point pro- 
jects farther than the original one, A 
clock in this condition stops with a jerk* 
and the pallet will be seen to be in con- 
tact with the ends of the wheel teeth. 
To cure the trouble* the teeth are marked 
with a pencil each time the clock stops* 
and these are then smoothed down with 
a very fine file. The file is rocked while 
in use to remove only the extreme end 
of the sharp tip on each tooth, 

— E. T. Gunderson, Humboldt, la. 



rack for necklaces. bracelets, or even pretzels in the 
proper setting. It's made of wood, of course, the pot 
and base being turned in one piece. The ‘'watch dog" 
is handy for holding your watch in an upright posi- 
tion, making it easy to see the time. The morning- 
glory “blossom” is just another version of the same 
idea. And lastly, the fat pig finds himself growing 
thinner each time you use cord from the ball that 
forms his body. However, there is nothing he can do 
about ft until you 
fit him out with a 
new ball of twine. 

Two round pieces 
of wood make up 
his face, while a 
twisted wire pro- 
vides a tail. 
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Pivoted "Spikes*’ Hold Toolbox 
Level on Sloping Roof 




I/irs foolbaf rests level on a roof uthtn the pointed 
legs are swung douiri 



By pivoting a pair of spikes, made from 
small iron rod* to the side of the toolbox, 
it can be set on sloping surfaces. The 
spikes, when not in use* rest out of the 
way on a screw hook driven into the side 
of the box. When swung info position to 
support the box horizontally on a sloping 
surface, they snap into notched metal clips 
which are screwed onto the underside of 
Ihe box at each end. 

Jig Fitted with Friction Catch 
Speeds Production Work 

When finishing 
duplicate pieces of 
work on a circu- 
lar-saw molding 
cutter, this jig, 
screwed to the mi- 
ter gauge, will en- 
able you to remove 
or insert the work 
rapidly. The jig is 
made of wood us 
shown, and is fit- 
ted with a pointed 
screw at one end 
and a friction catch at the other, which 
serve as centers to support the work. The 
spring-contained catch bears against the 



end of the work with sufficient pressure 
to hold it firmly. Aside from saving time, 
the jig is positive, resulting in accurate 
duplication of identical pieces. 



Hinged Boat Seat Is Turned Over 
to Protect Cushion 

Although a lit- 
tle upholstering 
would make the 
rowing seat of 
most boats much 
more comfortable, 
padding of any 
kind is discour- 
aged on account of 
the weather, as the 
rain and sun 
would soon make 
it anything but pleasant to use. However, 
it is practical to use a padded seat if it can 
be turned over when not in use. The seat 
is merely mounted on stringers, or wood 
strips, which are hinged to the side of the 
boat at the forward ends and supported 
by blocks at the other, 



Five'Point Star Drawn Accurately 
with a Compass 




Vltu can draw a perfect fti'e* paint Star O t altruist any 
size desired by using this method 



The next time you want to make a five- 
point star, try the following easy method: 
Draw a vertical line on the paper and, be- 
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ginning at the top, make 
five dots on the line, 
spacing them a distance 
equal to about Mt of the 
dimensions of the star 
desired. Then draw a 
horizontal line at right 
angles to the vertical one, 
crossing it at the inter- 
section of the third dot 
from the top* Now, using 
the next dot below as a 
center for a compass, 
make a circle having a 
radius to intersect the 
dot at the top of the line. 
Next draw the straight 
lines from the intersec- 
tions of the horizontal 
line and edge of the cir- 
cle across the lower dot 
to the lower edge of the 
circle. The star is com- 
pleted by drawing two 
lines from these points to 
the upper dot* 



Sheet- Metal Guard on Outboard Motor 
Shields Against Splashing Water 




This splash shield is around the- front of an autboemf motor and is 

fastened to the cylinder^head bolts 



Paper Bags "Tied” without String 
by Folding Top 

Three folds will close the mouth of a 
paper bag and provide a good grip with- 
out using any string* The first fold is 
made at a 45° angle at one corner, after 
which the other two are made by bending 
down the corner of the bag and turning 
it under the first fold. 




By making the three simple fulds sho u:ri above* the 
niouf/i of a paper hag tej/i be closed tightly 



If you have ever been bothered by wa- 
ter splashing up and “drowning" your 
outboard motor, here is a guard that will 
help stop the trouble* Made from a strip 
of galvanized sheet iron 10 in. wide, the 
guard is bent to a half circle and is fas- 
tened to the motor by means of short 
pieces of fiat iron riveted to the metal and 
slipped under nuts of the cylinder -head 
bolts. A third piece of flat iron in the 
center of the guard slips under a nut on 
the carburetor* 

— John Thomson, Hollywood, Calif* 



Watermelons "Plugged” Neatly 
with Altered Trowel 

To "plug" wa- 
termelons quickly 
and neatly, just 
take a small hand 
trowel and bend 
the sides down- 
ward at right an- 
gles, Then grind 
the edges of the 
blade sharp, 
bringing them to a 
point at the end. 
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To display your choice piece* of china and 
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Bucket Tipped by Hook on Rope 
When Bailing Cisterns 




Thin ho ah h olds bucket horizontal for quick filling, 
aft or which slackening the rope releases it 



When water is to be bailed from a tank 
or cistern, it will not be necessary to jerk 
the bucket about to fill it if a long hook is 
knotted loosely in the rope at the point 
indicated in the detail. The hook will en- 
gage the bottom rim of the bucket when 
it is lowered to the surface of the water, 
holding it in position to be submerged 
quickly, A slackening of the rope from 
above releases the hook so that the bucket 
can be lifted. 



aids, against air or dust. Besides, they are 
easily removed so that little time is wasted 
in giving access to the contents. 



Coat Hanger Suspends Hip Boots 
for Drying Quickly 

Although usually stored right side up 
and folded over, hip boots should be kept 
inverted at full 
length to prevent 
rotting and crack- 
ing of the rubber 
at the fold creases. 

This can be done 
easily by bending 
a wire coat hang- 
er to the shape 
shown so that the 
cross bar will en- 
gage the boot heels. The hanger is sus- 
pended from a hook in a storeroom. 



Ventilator for Shop Window 
Made from Curtain Rod 

To allow fresh air to enter a shop or ga- 
rage window in small and easily controlled 
amounts, why not install a three -hole 
sliding ventilator which is cut from two 
pieces of telescoping curtain rod? Punch 
these with corresponding holes and bend 
the narrower one to provide a finger grip 
by which it may be pushed back and forth. 
When the wider section is tacked over a 
slot cut in the window sash t the inside 
piece may be slid back and forth to open 
or close the vent as desired. 




Sink Stoppers 1 Yovide Covers 
for Chemist's Jars 

Instead of em- 
ploying large 
corks or screw 
caps to seal many 
of the jars in his 
laboratory, one 
experimenter uses 
rubber sink stop- 
pers. These are of 
size suitable for 
jars of various 
kinds and are heavy enough to seal ordi- 
nary dry chemicals, as well as some licj- 




A short piece of /fat, telescoping eti rfaira rod is all 
you need to this window ventilator 






The pack sack is supported 
on a wood frame that you 
can easily "tailor” to suit 
your own. individual bin Id 



TTERE’S a pack saddle that can be made to fit just like a 
* * glove, and it’s designed to give an equal distribution of 
weight from the shoulders down. The back, from shoulders to 
hips, carries the load, as you’ll see from Figs. 1 and 2, all of 
which moans relief from binding and chafing at the shoulders. 
You can walk naturally — no “leaning into the harness’* to 
carry a heavy load. 

The frame, a four-piece affair, is made from white ash of the 
general dimensions given in Fig. 5. These can be varied, of 
course. If you cannot got selected white ash for the frame, 
white oak will do. The side pieces of the frame have an 
"S M - shaped curve combined with a slight twist. The exact 
shape of this curve depends on the individual build and can- 
not be given exactly. However, you can get a pattern of your 
own back easily by simply bending a piece of heavy wire to 
fit, allowing about 1 in. clearance over the shoulder blades 
and exaggerating the flare at the hips. Measure the distance 
from the top of the shoulder blades to the belt and cut the side 
pieces about 8 in. longer. Now, using the wire as a pattern, 
you make bending cauls for the side pieces and the cross piece 
at the hip, as in Fig, 4. 

Bend the wood as in Fig. 3, wrapping it in a piece of cloth 
and then pouring water on it in a continuous stream. In a 
short time the wood will bo flexible enough to bend readily, 



Vertical mem bars of t/it 
saddle are curved and joined 
to cross members in such a 
Way as to distribute the 
weight of the sack uniformly 
from the shoulders dawn 
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Strips are clamped to the forms 



The top piece should be about 2 in. 
less than the width of the shoulders. 

By laying the pieces together it will 
be seen that each side piece needs to 
be twisted slightly in order to fit the 
curve of the hip piece. This will be 
taken care of when the parts are riv- 
eted together, After bending, give all 
pieces a thorough sanding and apply a 
coat of shellac or linseed oil. Follow this 
with spar varnish, and rub smooth with 
fine steel wool. Now assemble the parts 
with copper rivets. The tops of the side 
pieces are separated about 4 or 5 in., the 
shoulder piece being fastened on about 2 
in, below the top ends. The side pieces are 
then steamed lightly and riveted to the hip 
piece, which must be placed low enough 
to be tipped downward by the flare of the 
side pieces. The position is important as 
it is this piece that effects an equal dis- 



tribution of the weight. The 
illustrations show very 
clearly the method of at- 
taching the straps. In carry- 
ing very heavy loads it will 
probably be necessary to 
lighten the straps a trifle 
more than ordinary. 

One of the best features of 
the framed pack is that most 
any kind of a sack can be 
lashed to it. The sack shown is one that 
has been found practical for average use. 
The bottom is about € by 16 in. but the 
sack is cut so that the top is 16 in. square. 
A drawstring threaded through grommets 
closes the top of the sack. The back is 
made of one piece and has a large pocket 
with flap, while the front, sides, and bot- 
tom are cut from one piece and sewed to 
the back. For fastening to the frame, loops 
of webbing are sewed to the sack and 
these are in turn lashed to the frame by 
thongs. All leather parts should be soft- 
ened with neat's- foot oil. 
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Bottle Stopper Locks with Key 





Bottles of poison, acids, corrosive liq- 
uids, etc., can be locked safely with this 
stopper 50 that the contents will not be 

accidentally used 
by children or 
adults. Just take a 
ombmation rub- 
and metal 
stopper of the 
plunger type, 
which is often 
used in opened 
bottles of carbon- 
ated beverages, 
and slip a tiny butt hinge under the head 
of the plunger, first drilling holes in the 
hinge for the shackle of a small padlock. 



This Folding Coat Rack Hangs 
from Picture Molding 

Folded flat into little space, a number 
of these coat racks may be kept on hand 
either in homes or offices to accommodate 
garments of social gatherings or business 
meetings. Salesmen and tourists who trav- 
el “heavy” will find it convenient to carry 
a couple in their trunks. The rack can be 
hung from any picture molding. For use 
on average walls, it should be from 2 ft. to 
2*4 ft. long, with an arm 1 ft, long. 




few of these rucks kept on hand wilt accommo- 
date many garments at large gatherings 



Try Square Serves as Miter- Box 
Stop to Cut Sharp Angles 




Ry using a try square to alint uiprfc at right angles 
to a miter box, evls of almost any angle are mode 



When it is necessary to cut work jn a 
miter box at a greater angle than 45° , the 
following method will be helpful. Place 
the work in the box at right angles to the 
bed and hold it in almement with the aid 
of a try square as shown. With the work 
held in this way, the saw can be swung to 
cut almost any desired angle. 

— Wayne C t Leckey t Aurora, 111, 



Flame Shield for Bunsen Burner 
Made from Flowerpot 

I have found that a medium-size flower- 
pot provides a dandy flame shield for a 
bunsen burner in 
my chemical lab- 
oratory. Besides 
protecting the 
flame against 
drafts, the pot af- 
fords a rigid and 
convenient sup- 
port for dishes, 
crucibles, trian- 
gles, etc. The bot- 
tom of the pot, which is turned upside 
down over the burner, is removed and a 
notch is cut in the rim of the top to strad- 
die the burner hose,— Geo* Vias, Chicago, 






BRUSHES 






MOUNTED HEADS 



RUGS 



BEDDING 



conceal themselves and live for several 
months. They readily get in tiny floor 
cracks, under and behind baseboards and 
similar places where they can feed on lint 
and hair from pel animals. Later, while 
you're sleeping perhaps, they will find 
their way into clothes or upholstered fur- 
niture where considerable damage may be 
done before it is detected. An adult moth 
at the flying stage is practically harmless 
and rarely lives longer than a month. But 
the eggs — averaging about 100 per moth — 
are laid right in the folds of a fine woolen 
dress, suit or other material (Sec Fig. 2) 
and these hatch into tiny worms or larvae, 
which do the damage. Larvae feed upon 
wool. hair, fur, feathers and materials 
manufactured from them until they arc 
large enough to form cocoons, from which 
more moths emerge. So every moth killed 
helps to reduce infestation. 

The best method of preventing the 
hatching of eggs is to brush thoroughly, 
air and sun at monthly intervals, all arti- 



/""JVER two hundred million dollars of 
damage to clothing, bedding, carpets 
and furniture, is the annual moth toll. Of 
the three common kinds of moths gener- 
ally seen T the most harmful one is the 
webbing clothes moth — a little buff-col- 
ored one having a wingspread of about Vi 
inch. It is not attracted to light like the 
others but flits around in the darker parts 
of the room, just beyond the range of lamp 
illumination. 

In houses kept scrupulously clean, there 
are still numerous places’ where mothp can 
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cles that are subject to attack, as in Fig. 1. 
Fortunately the eggs arc extremely fragile 
and that's why a thorough brushing and 
rubbing will generally destroy them. This 
is also the reason why clothing that is 
worn frequently is not infested. The 
brushing of articles should be thorough* 
especially at the seams and folds and 
places subject to perspiration. Dry-clean- 
ing and washing garments and blankets 
thoroughly will remove all traces of moth 
eggs and larvae* except the tell-tale holes 
in case damage has been done. 

For garments that are to be stored away 
for a season, something more than brush- 
ing is required to be reasonably safe* 

Should any of the tiny eggs remain un- 
destroyed, damage may result. There are 
three common and inexpensive materials 
on the market, available to everybody and 
any one of these, under proper con- 
ditions, will destroy moths in any of 
the stages. They are naphthalene 
flakes or balls, (moth balls) para- 
dichlorobenzene flakes and gum- 
camphor chips. Paradichloro benzene 
has a more pleasing odor and is less persistent than 
naphthalene so that traces of it are soon gone. Its 
cost is a little more than that of naphthalene. The 
odor of none of these preparations is a deterrent to 
moths, as commonly believed, but the fumes which 
are slowly given off, will, in sufficient concentra- 
tion, destroy them, A quantity of about 1 lb* of any 
of the materials referred to must be used for each 
6 to 8 cti. ft. of space, which, must be sealed to pre- 
vent the escape of the fumes. However, protection 
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PAD DIPPED IN 
CAH&ON TETRACHLORIDE 










According to the U, S. Department of Ag- 
riculture* (Farmers’ Bulletin No. 1353) 
such bags are just as effective as ordinary 
bags made of plain paper* but only if prop- 
erly sealed. The value of any bag as pro- 
tection against moth infestation ceases as 
soon as it is torn* even slightly* or if it is 
left unsealed. For scaling* 
gummed tape is best. 

Cedar chests are only effec- 
tive when they are tight and 
contain volatile oil In the heart- 
_ wood, the fumes 
of which destroy 
moths in all 
stages. The cedar 
should be at least 



% in. thick. Thin 
linings such as 
are sometimes 
used in chests 
and closets, and 



THEN FOLDED IN CLOTH AND 
HUNCi IN CLOTHES CLOSET 
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<zd arith torn 



is assured only as long as the preparation 
emits fumes, unless the container is sealed 
tightly so moths cannot get inside. Small 
articles* such as fur-lined gloves, caps* 
etc,, may be stored conveniently in glass 
or metal containers as suggested in Fig, 10. 
For larger garments heavy paper bags 
which are completely sealed with gummed 
tape generally prevent the entrance of 
egg-laying moths and retain the fumes for 
a time. Wrapping with heavy paper, tak- 
ing care to foid and seal all edges* is 
equally valuable. The beliefs that news- 
papers have special virtue because of the 
ink and that tobacco keeps moths away* 
are apparently unfounded. Clothing stored 
in a closet may be protected by partition- 
ing the closet, as in Fig. 6, and sealing all 
crevices and cracks in the wall, baseboard 
and floor with plastic wood putty. Before 
sealing garments in the closet, as in Fig. 9* 
they should be brushed thoroughly and 
hung in the sun. As an added precaution* 
a pad soaked in carbon tetrachloride, as 
shown in Figs. 7 and 8, should be hung at 
the top of the storage compartment. The 
fumes of this chemical are heavier than 
air and therefore settle to the bottom. 

“Mothproof” paper bags of various types* 
which are on the market, are often im- 
pregnated with tar or pine and cedar oils* 
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_. _ stock , loses its strength in 

time,, so that the chest is no better than a 
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tight box. Any tight chest can be made 
mothproof by cementing a strip of sponge 
rubber around the top. under the lid, as 
shown in Fig, 14, and applying some meth- 
od to hold the lid down tight. Garments 
or bedding placed in the chest should be 
packed with Bakes as an added precau- 
tion. As both naphthalene and paradichlo- 
robenzene discolor some fabrics t if placed 
directly on them,, the flakes or balls should 
be wrapped loosely in tissue paper before 
folding into garments. Fig. 14 also shows 
a practical method for partitioning off a 
chest so that certain articles, which may 
he required, can be removed without ex- 
posing the balance of the contents. 

If mgs or upholstered furniture have 
become infested, moths, eggs and larvae 
must be eliminated completely to 
prevent further damage. Rugs in 
daily use are seldom attacked but 
when the room is undisturbed for 
several weeks, damage 
may be done. Should 
this happen, send the 
rugs to a professional 
cleaner at once or give 
them the treatment 
suggested in Figs. 3, 4 
and 5, Upholstered 
furniture usually be- 
comes infested from 
within so you may be 
unaware of it until 
some damage is evi- 
dent. The space around 

“rubber 
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the springs makes an 
idea! place where the 
moths may live for 
many generations 
without leaving the ar- 
ticle. If fumes from 
some of the flakes can 
be confined inside of a 
piece of furniture for 
several hours, by cov- 
ering it with blankets 
or a rubberized cover 
as shown in Fig. 11, all * 
stages of the moth will 
be killed. To accom- 
plish this the flakes must be scattered lib- 
erally throughout the interior, as showm 
in Fig, 13, as well as in all external folds. 
Spraying with some fluoride, or cinchona 
alkaloid solution, is also effective provided 
the fabric is thoroughly saturated with the 
solution so that the fibers will be impreg- 
nated. This can be accomplished with a 
power sprayer but band sprayers are of 
doubtful value. In using any spray, make 
sure that it will not stain the particular 
fabric to he treated. The solution suggest- 
ed in Fig, 12 is effective, non-inflammable, 
but as it is slightly toxic, be sure to pro- 
vide sufficient ventilation. 



'4 




* 




Standpipe Pressure Steamer 
Handles Wood Strips Qwicld> ! 






A simple steamer that wilt soften light strips of WPo4 in fO to 20 min. 
so that they Oan fre f«ra( 



late, 1 02 , , in wSler, 20 ot. 
After the prints have 
been washed for about 
three-quarters of the 
washing time, remove 
them from the water and 
soak them in this solution 
for about 5 min. or long- 
er if the stain is bad. 
Then finish by washing 
about a half hour, and 
drying in the usual man- 
ner. This solution will 
not remove stains caused 
by contamination or ex- 
hausted solutions. After 
repeated use, the solution 
sludges and turns yellow. 
However, this condition 
appears to have no effect 
on its action. X have used 
2 gal, to treat the equiv- 
alent of one thousand 8 
by 10-in. prints, and its 
action is still as rapid as 
when mixed,- — Melvin 
Kennard, Gasport, N. Y* 



Having need of a steamer for light 
wood-bending jobs, I made the one shown 
which takes flat strips up to 1% in. wide 
and 3 ft. long* The steamer consists of a 
length of llz-in. pipe capped at both ends 
and supported by a flat-iron stand* The 
upper cap is drilled for a cork, which 
serves as a safety valve against too high a 
steam pressure. In use, the pipe is filled 
with water to a depth of about 15 in., the 
wood strips inserted and a blowtorch flame 
directed against it as indicated. Most, wood 
strips will be sufficiently pliable for bend- 
ing in 10 to 20 min. When bending small 
strips, they can be held in position on an 
improvised form, set in the stove oven 
and dried in almost the same time, thus 
speeding up the job considerably, 

— Dale R. Van Horn, Lincoln, Nebr. 



Removing Stain from Photo Prints 

Amateur photographers who do not have 
running water for WEishing prints often 
find a slight yellow stain on their dried 
prints. A cure for this staining — when 
caused by an organic condition of the 
wash water — is to dissolve potassium oxa- 



Pail and Rope Stabilize Canoe 
for Fisherman to Cast 

By suspending an open pail with ropes 
under the center of a canoe it may be bal- 
anced safely against tipping when the oc- 




Tendenc y of u tight canoe to roll u'tiCrt casting is 
greatly redveed by this stabilize r 



eupanl moves quickly to cast or reel his 
line. Just run the rope through the bail, 
tie the ends together and then slip it over 
one end of the canoe. 
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Using parts af a tricycle r art old coaster wagon 
and fOrnt thin ply wood or hard-pressed board? 
you can build this aic/futalh locomoFriif at 
Httfe and when finished m a glossy Math 

lacquer with red trim and brass bands, it will 
6* the envy pi all yaur friends , White pine or 
ather light wood is used far the frame war ft, 
which is covered with panels cut as s ho ton in 
I hr j guarrd detail, The original baf t bearing* 
for the drive wheel are removed from the tri- 
cycle and *rr in staffed oit the end* of iron 
bar#. Dry evil#, a bicycle lamp and a bell add 
ta the completeness af the fit tie mogul. The 
saddlw should be tif up on a Mac h 
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Bicycle Locked Against House 
with Iron-Rod Holder 




Simple holder keeps bicycle against building and 
permits lacking to discourage theft 



To hold his bicycle upright against the 
side of a house,, and also to provide a 
means of locking it, one boy used the sim- 
ple holder shown. It is made from a length 
of steel rod bent to a U-shape with opened 
eyes formed on the ends to be closed over 
screw eyes driven into the side of the 
house. The closed end of the holder is 
bent to fit over the bicycle frame so a short 
chain and padlock can be used. 



Sponge-Rubber Bait for Catfish 

Anglers who know the lure of chicken 
blood for catfish and bullheads, but have 
difficulty in keeping the bait on a hook, 

will find this idea 

B an improvement. 

Cut a small piece 
of sponge rubber, 
the size depend- 
ing upon the hook 
to be used. Run 
the hook through 
most of the rub- 
ber and tie the 
upper tip to the shank of the hook with 
silk thread. Several hooks are prepared in 
this manner and each provided with a 2 
or 3— ft. length of line. Each bit of rubber 
is then immersed in the blood and worked 
with a stick until the rubber is filled, after 
which the hooks are laid in the sun to dry. 



Once dry, considerable water action is re- 
quired to remove much of the bait. Be- 
fore putting it away, the sponge should be 
washed out and then dipped in a strong 
brine solution. 



Slits in Threaded Part of Bolt 
Clean Nut Threads 

If the nut on a 
bolt is too tight 
because of dirt in 
the threads, and 
th ere is no tap 
available, file slits 
in the threaded 
portion of the bolt* 

The edges of the 
slits will tend to 
clean the nut threads as it is driven onto 
the bolt. The same idea can be carried 
out to clean bolt threads by filing slits in 
the threads of a nut. 



Opening in Garbage-Can Lid 
Admits Light Refuse 

Instead of re- 
moving the lid 
from your garbage 
can every time 
you want to drop 
In a little rubbish, 
cut a round open- 
ing 5 or 6 in, in 
diameter in the lid 
as shown, and hinge a metal flap to cover 
it. Use a spring hinge so that the flap will 
stay closed, and fasten the hinge on the 
underside of the lid with small stove bolts. 



Key-Operated Faucet Opened 
with Clothespin 

If you happen to 
lose or misplace 
the key to a water 
faucet, try using a 
clothespin to open 
or close it* If the 
faucet valve does 
not operate too 
hard, the pin will usually do the trick. 
Just push the legs of the pin over the 
squared shoulder of the valve and twist it* 









By Floyd M. Mix 



H^HIS 32-in. motorboat, designed by F. K. 

A Ludolph, of Chicago, is powered by a 
22-oz. midget gas engine that develops ap- 
proximately 3 A hp. at 5 t Q00 r.pjru, and 
drives the boat on a circular course at a 
speed of 30 to 3o m.p.h. The job of build- 
ing the boat is not difficult, and by slarling 
now. you can get one finished in plenty of 
time to use this summer, and compete in 
the National races this fall. 

Assuming that all of the items specified 
in the material list at the end of this arti- 
cle arc at hand, let’s get right into the 
constructional details* The frames dimen- 
sioned 011 print No, 365 arc marie from 
birch plywood. Nos, 1, 3, 5 and transom 
from %-iti, stock anti Nos. 2 and 6 from 
^-in* stock. To obtain full-size patterns 
of the frames, rule sheets of kraft paper 
into X-tn. squares, then sketch the pat- 
terns of the half frames given in the small 
squares into the large ones freehand. Fold 
the paper along the center line with the 
pattern on the outside and cut along this 
line with a pair of scissors to make both 
sides symmetrical. Then you fasten the 
patterns on the plywood, using rubber ce- 



ment, and scroll- saw the frames to shape, 
Fig. 7. Cut the nose block from a piece of 
birch or white pine 2 by 3 by 6 in. in size. 
Carve the block to approximate shape and 
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rabbet it Vs in. as indicated. Also, rabbet 
frames 2 and 4 as shown in the end view 
of these pieces. 

The framework, Fig* 10, is assembled on 
a building board or form, the upper side 
of which is cut to the contour indicated in 
Fig. 4 + Aside from temporary nailing re- 
quired to fasten the frame pieces to the 
form, all parts of the model are fastened in 
place with fiat-head brass screws and wa- 
terproof casein or marine glue. Also, all of 
the wood surface must be shellacked and 
given a couple coats of marine paint of the 
desired shade to protect it from the mois- 



ture, Naturally this must be done as the 
work progresses otherwise part of the in- 
ner works would be inaccessible. 

Now to get started with the assembling: 
The keel is fastened to the nose block and 
then to the building form as shown in 
Fig, 5, The frames are placed in their re- 
spective positions os indicated in the half- 
breadth plan, print No. S65. and toenailed 
in place with 1-in. wire brads. Both chine 
and deck beams are % in. square, being 
ripped from a piece of clear white pine 
about 36 in. long. These pieces are heated 
thoroughly over a gas burner so they will 
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bend without breaking, then fastened to 
the frames with glue and No. 4 f. h. brass 
screws* *'h in. long. The heads are coun- 
tersunk to allow for evening up the frames 
in preparation for the planking* All plank- 
ing is hs-in, birch plywood, and it is glued 
and screwed to the frame pieces with No. 0, 
:J H-in. f, h. brass screws* To avoid waste 
of material and to aid in getting the ply- 
wood shaped properly, it is a good idea to 
make up cardboard patterns of the vari- 
ous pieces required* Where necessary, the 



- - 



frames are dressed down with a rasp to 
insure a good fit at all joints* After all 
the frames have been attached, the side 
planks are put on. Contacting surfaces are 
smeared with glue and C-clamps used to 
hold the wood in place until the screws 
arc driven in* About four screws, stag- 
gered to prevent splitting, will be required 
for each frame piece* After both side 
planks are in place f the model is removed 
from the form and the keel is fastened to 
frames 1, 2 t 3 t and 4. Fig. 6 shows details 



on the bottom planking. By sponging the 
pieces with warm water, they can be bent 
readily to the contour of the framework* 
Now' build a cradle for the model from 
%-in* plywood* as shown in Fig. 18* The 
motor base. Fig. 9, and, the drive -shaft sup- 
port just ahead of frame No. 4, come next. 
A battery compartment, which accommo- 
dates the four flashlight cells required to 
operate the engine, is illustrated in Fig. 16. 
When the battery compartment is in place 
and a cover made for it, as dimensioned in 
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As soon as all of the drive -shaft mech- 
anism is lined up, you can go ahead with 
the deck planking, Fig, 1L Start with the 
forward deck, covering it with ^ An. 
strips of Is -in. plywood Put on the mid- 
dle plank first, then gradually work to- 
ward the sides* The aft deck is covered 
with a piece of the same material, open- 
ings being cut in it as shown in Fig. 13. 
On print No* 9G7, Fig. 12, you will find 
dimensions for the windshield and mold- 



Fig. 14, you can go ahead with the prelim- 
inary wiring, using small staples to an- 
chor the wires to the side of one of the 
deck beams* Notch the top edge of the 
frames where necessary* Be sure the wires 
are left long enough to make all the nec- 
essary connections after the engine has 
been installed and the top decking applied. 
Refer to Figs, 8, 17, 19 and 20 for data on 
the drive-shaft and propeller installation. 
To provide a thrust bearing for the pro- 
peller shaft, slip a %-in. length of V 4 -in* 
brass tubing over it and solder it in place 
just back of the bearing* 



ing to which it is attached* With the wind- 
shield on, the main construction is fin- 
ished, but there’s still several odd jobs to 
clear up. A radio plug must be installed 
in the forward deck, Fig* 1, so you can use 
an auxiliary battery for starting, and a 
switch, detailed in Fig* 16, mounted on the 
aft deck, to stop the engine at the close of 
a race* Then there’s the chain plate, Figs. 
3 and 15* and the installation of the motor, 
Fig. 2, radiator, and V& -in., propeller* For 
the outside finish on the boat use a coat 
of thin shellac, and a couple coats of ma- 
rine paint of the desired shade, sanding 
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A TWIST OF THt 
PROPELLER STARTS 
THE EMGIHE 



F|0 + 2 1 



lightly between coats. When ready for a 
trial run, the model is placed on the cradle 
and the engine started by twisting the 
propeller as in Fag, 21. Speed is controlled 
by adjusting the carburetor needle valve, 
spark and choke valve before placing the 
model in the water. A tank of fuel will 
run the motor from 15 to 20 min. 

For a circular race course the boat is at- 
tached to a 50— ft . line which pivots on a 
pole not over t ft. above the water level* 
The model making the best time in n race 
of not less than three consecutive circular 
laps is considered the winner. 



MATERIAL LIST 
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Pivoted Armrest Relieves Strain 
When Lettering Show Cards 




When producing show cards in quantifies this urrn- 
r##t wilt retie lw musete can<j*terai>^ 



An armrest for show card writers, that 
relieves muscle strain when producing 
cards in quantities* can be made easily 
from two pieces of wood as indicated. The 
rest pivots on a supporting cleat so that 
the arm can move back and forth* 



Plant Retractor for Aquariums 




Surface plants 
and other Boating 
vegetation, which 
often interfere 
with the proper 
feeding and rear- 
ing of pond and 
aquarium fish, 
may be confined 
to any desired area 
by using a light 
woven cord, sup- 
ported at intervals 
of about 14 to 18 
in. by small wood- 
en or cork floats. 
Th i s m e t h o d of 



segregating the plants in one section does 
not cause any interference with the feed- 
ing or breeding habits, and can in no way 
injure the most delicate plant or fLsh + The 
line can be fastened by means of wire or 



small hooks imbedded in the walls of the 
tank. Some may prefer to paint the floats 
to harmonize with the scheme of the plant 
life of their pond. 

— W. J. Schroll, Garwood, N. J. 



Emergency Setter for Rivets 

If you have a 
repair job that re- 
quires the use of 
tubular rivets and 
there is no tool at 
hand for splitting 
and clinching the 
ends, try using a 
countersink. Just 
set it on the pro- 
jecting ends of the rivets and strike it 
lightly with a hammer. 

— Andrew' Vena, New York. 



Whitewashing Porous Surfaces 

Before whitewashing a brick or terra- 
cotta wall or other porous surfaces, wet 
them lightly w r ith water thrown on with a 
brush. This reduces the suction of a too 
dry surface and permits spreading the 
whitewash evenly and thinly, as the water 
in the mixture is not absorbed too rapidly. 
A given quantity of whitewash will also 
cover more surface and require far less 
labor to apply it neatly on a wet wall. If 
the wall Is very dry and warm, such as a 
boiler room, it may be necessary to wet it 
generously — possibly with a garden hose. 




Tin Cans Make Handy Bins 
for Nails and Screws 

Small nail and 
screw bins which 
will slip under 
tack or nail heads 
driven into the 
underside of a 
shelf or bench top 
can be made in a 
jiffy from tin cans. 

Just slit the cans 
lengthwise on one side, ond bend the sev- 
ered edges outward. Taper the edges to- 
ward the rear end with a pair of tinners' 
snips and solder a handle to the front end. 
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LS ting the same water ei'^r umJ over dfdin, by rnetin* of a small 
c.'FiJ i $urt%p, u.t on aid auto pump, this garden pool 

und waterfall plaft can Be applied tn t he small hack yard at ex- 
panded to $irif (i small estate. Hot t am and sides of the. pool 
should be of concrete on well -compacted earth and (fie tonen-fe 
jr/jomM be reinforced with heavy wire mesh. AM piping should be 
concealed and both motor and pump should be housed to protect 
them against the weather. Additional attractiveness is possible 
by building up the bunhs with layers at limestone 
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Block to Hold Flooring Tight 
While Nailing It to Joists 




With thi« blocks you cun drive flooring boards in 
place end hold them for nailing 



Here's a block that not only allows 
warped flooring to be driven into place 
without damage to the tongue or groove, 
but holds it in place while being nailed. A 
4 by 4 -in. block is slotted to slide easily 
upon a 2-in. joist, and a 2 by 4-in. block 
is nailed onto this at one end. In use, the 
block is slid against the flooring strip and 
struck with the hammer at the thick end, 
When the flooring is fitted firmly together, 
a light blow with the hammer at the op- 
posite end of the block imparts a twist or 
lock to the device that will prevent the 
board from springing out of place while 
it is being nailed to the joist. 



B ti g'P r o ofin g Ca seme nt Wi ndo w s 

Here is an easy 
way to keep in- 
sects from en- 
tering a house 
through the con- 
trol-rod open ing 
in the screens of 
casement win- 
dows* Cut a strip 
of copper or gal- 
vanized iron to the 
shape shown, making it sufficiently large 
to overlap the entire opening. Then bend 
over the ears, indicated by the dotted lines, 
and cut another strip to serve as a slide 
between them* Drill a hole through the 



center of the slide to take the control rod 
and mount the assembly in place, 

— K, F, Keith, St. Petersburg, Fla. 



Thumbtacks Kept in "Pocket* * 
in Drawing Board 

To avoid pricking his fingers on thumb- 
tacks, when picking them out of a box or 
dish, one artist 
made a pocket 
with a swinging 
bottom at one cor- 
ner of his drawing 
board. The pocket 
is made by boring 
a large hole 
through the board 
with an expansive 
bit and fitting a 
sheet-metal disk 
over the bottom with one small wood 
screw* The disk has a tab extending be- 
yond the edge of the board so that it can 
be pushed over to let the tacks drop out. 

Celluloid Shield for Compass Leg 
Protects Drawing Board 

To avoid marring a drawing with per- 
forations made by the leg of a compass, 
use a %-in. clear celluloid disk on which 
to set the leg of the compass. Two lines 

are drawn across 
the disk at right 
angles with their 
intersecting points 
in the center of 
the disk, after 
which a thin coat 
of rubber cement 
about 1 '8 in, wide 
is applied to the re% r erse side. This is al- 
lowed to dry thoroughly. In use, the disk 
is placed on the drawing with the cement 
side down and the intersecting point of 
the lines directly over the place where the 
compass leg is to be set. 

— Ftobt. E. Davy, Rcpresa, Calif. 



f' Picture frames should have thumbtacks 
at each lower corner and on the bottom 
edge to hold the picture away from the 
wall. Otherwise a dirty line usually shows 
when a picture is taken down. 
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Plywood Doll Carriage for Winter or Summer 




This carriage will accommodate either a 
baby or large doll. And by increasing the 
dimensions# it can be made far a child up 
to two years of age , Having only two 
wheels # " it tf eti.sy to handle and, as the 
body is almost entirely inclosed# it offers 
good protection against wind and sun. 
The carriage is quickly converted for use 
an snoLD by replacing fA* wfirtis with the 
runners shewn 



pipe 
wnoto to 
saddle 
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Wallboard Supported by Standard. While Nailing 1 to Ceiling 



The problem of applying large sheets of 
wallboard to ceilings single-handed is 
solved with this standard) which can be 
adjusted to support the sheet while nail- 
ing it in place. The standard consists of 
three lengths of 1 by 3- in. stock, two of 
which are nailed to a cross of 1 by 3-in. 
stock at the top and telescope over the 
third length which is nailed to a second 
cross to serve as a base. The 1 by 3 -in. 
members are slotted lengthwise to take 
bolts with which the adjustment of the 
standard is locked. 



{[When electric -light switch plates be- 
come dark and discolored, they can be re- 
stored to their original brightness by 
washing them with vinegar* after which 
transparent metal lacquer is applied to 
preserve the finish. Of course, the plates 
must be removed from the wall while this 
is being done. 




The difficult job of holding a sheet of wallboard in 
place on a ceiling is mode easy with this standard 




Turn Flower Stan ds 




Bv WALTER T. WARDE 



Familiar pieces of household furniture given 
new color and styling by the use of gleaming 
metal, polished wood and brilliant plastics 



r pHESE variations in fern or flower 
A stands, a large one to accommodate 
several plants, and two individual ones, all 
done in modern styling, are interesting 
jobs for the craftsman who likes some- 
thing in metal, wood and plastics com- 
bined. Details on one individual stand are 
given in Figs. 1 and 3, while those con- 
cerning the second one are shown in Fig. 5. 
In both instances you first mEikc the bowl* 
This can be made by two methods. If you 
have metal-spinning equipment the bowl 
can be spun from aluminum sheet thus 
making a very beautiful job; if not It can 
be made as the one shown in Fig, 3, The 
base of the bowl is turned from a wood 
disk as In the detail, and the outside enam- 
eled black, the upper part being of No. 
20- ga. sheet aluminum rolled to shape and 
screwed in position or held by crimping 
the edges. The top rim of ¥a by 14 -in. 
aluminum bar is bent to the correct diam- 
eter. enameled black and screwed to the 



top edge of the bowl at the joint and some 
‘ liquid solder” applied inside the rim to 
hold it in place. The inside of the bowl is 
painted with acid-proof paint. The bend- 
ing of the legs is a simple operation If the 
method shown In Fig, 1 is followed. Don T t 
forget to polish before bending. The legs, 
of :L i 4 i by 3 4 -in, rectangular bar, are held 
together at the center column with two 
1-in, rings cut from a 3-in. o.d. tube with 
a wall. At the top the legs are 

held in position with a bar of Vs by Vs -in. 
aluminum hen! to the required diameter 
and fastened with screws as in Fig, 7, The 
legs are held at the base with a 1 by 3— in. 
disk of wood overlaid on top and edge 
with l b -in, black Bakelhe. You will find 
that casein glue is quite effective to hold 
the Bakelite provided the surface of the 
latter is roughened. 

The procedure for the second individual 
stand is much the same, Start with the 
bowl, cutting the base from wood and 
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turning it as shown in Fig, 2, Dimensions 
of the turning are given in Fig. 5. The two 
lower rims of the bowl base are overlaid 
with No, 20-ga, sheet aluminum, using 
casein glue and one screw in each rim. 
The upper portion of bowl is a sheet of 
the same material bent to the required 
diameter and held in position by screws, 
or by crimping the joint. The upper rim 
is of hi 2 -in. plastic of the same color as 
used on the base, glued to the bowl, or the 
rim may be a J s by *2 “in, rectangular alu- 
minum bar, enameled the same color as 
the base and screwed in position. The in- 
side is painted with acid-proof paint. This 
design differs from the previous one in. 
that tube? instead of rectangular bars are 
used for the legs, and there are four legs 
instead of three. The method of bending 
the tubes is shown in Fig, 4 and is de- 
scribed in detail in the last paragraph of 
this article. Inasmuch as the legs take all 
the weight of the bowl, great care should 
be taken to get a firm, tight lit on the 
plugs which are inserted at the top of each 
leg. The base of the stand consists of two 
disks cut from ‘hi -in, wood and overlaid 
with Via-in. laminated plastic on the top 
and VSs-in. plastic on the rim, The legs are 
hold in place with screws driven from the 
underside of the base and up into plugs in 
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the tegs. The underside 
of the base is covered 
with a piece of felt. The 
band inside the legs is of 
by 1 s-in. rectangular 
bar bent to the correct 
diameter and screwed to 
each leg. 

Now for the roomy 
stand in which several 
plants or flowers can be 
grouped. This one is rec- 
tangular in shape and its 
dimensions may he va- 
ried somewhat to suit the 
size of a zinc tray, should 
you happen to have one 
from an older type of 
fl ower stun d . Or* peril aps 
you can pick up such a 
tray in a secondhand 
store, although it's really 
not much of a job to 
make one that is water- 
tight, if you are handy at 
metal working. And, in 
case you build the tray 
yourself, follow the di- 
mensions given in Fig. 9. 
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Then comes the box. This is made of %- 
in* wood for the sides and bottom, the cor- 
ners of the box being mitered and glued, 
and the bottom rabbeted into the sides. 
Having assembled the box, the wood 
should he stained a suitable color, the 
one shown being finished in walnut stain 
and varnished, The % by Vi -in. strips of 
aluminum that decorate the outside of the 
box are polished and attached with small 
nickel-plated, round-head screws. With 
the aluminum strips in place, the plastic 
overlays are glued to the box. These over- 
lays can be of any color to suit the indi- 
vidual taste as a wide range of color is to 
be had in such laminated plastics. The 
overlays on the box are Vk in. thick. In 
the stand shown in the photograph the 
material for overlays was 
black Bakelite. 

The legs are of %-iru 
o.d. aluminum tubing 
with .&S5-in P wall. The 
bending process entails 
the plugging of the lubes 
and filling with dry sand 
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the metal parts should be buffed carefully and polished before assem- 
bly. J f? may you will be able id B*t a uniform finish on parts f^a/ 

become iiraccessibf« as soon as the job U £ef up 
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to assure a clean bend, the sand being 
emptied from the tube on the completion 
of the bend. The method of bending is 
shown in Fig. 4. Before bending, however, 
all metal pieces should be polished on a 
buffer so that only hand polishing is nec- 
essary after assembly. The joining of the 
legs at the base is accomplished by plug- 
ging and pinning as shown in Fig. 10. The 
ends of the legs which fit against the bos 
are very tightly plugged with hardwood, 
as it is this plug which holds the screw 
from the inside of the box and takes most 
of the strain* The crossbars are of ] t> -in. 
o.d. aluminum tubing having a .049-in. 
wall, the ends of these being filed out to 
fit against the legs. Dowel rods 3a in. thick 
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DRi Ll_iN0 AND CUTTING 
plan of shelf 



if you*ra handy of mtfa! working it's no job of aH to make the 
watertight met a t tray, ft it possibie, too, that you cotiid use 
one taken from on aid dit carded stand 



are inserted into the crossbars to 
take the screws, the dowel rods 
being continuous through the 
length of the tube to tighten up 
snugly with no chance of com- 
ing loose, as might happen in the 
case of a plug. See Fig. 6, With 
the legs and crossbars in posi- 
tion, centers are marked and 
drilled in the box for the screws 
holding the legs, and the box is 
fastened in position. Next, the 
top crossbars are screwed to the 
underside of the box to avoid 
slippage. The last step in the 
building of this stand is the cut- 
ting, staining, varnishing and 
overlaying of the lower shelf. 
The shelf, of !£-in. wood, is first 
cut oversize and 34-in. holes are 
drilled at the corners to make a 
snug fit against the legs. The 
shelf is then cut to size and fin- 
ished, and the plastic overlay 
glued in place- This overlay is 
of plastic. 
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Lighting Plant Cooled by Air 
Piped to Motor 




Motors of elec trie -Sighting plants located in poorly 
ventilated rooms cooled hy drawing air from outside 



Here's an efficient method of bringing 
in outside air to cool the motor of an elec- 
tric-lighting plant of the type having a fan 
incorporated in the flywheel. The small 
hood over the head of the motor is lifted 
off and lengths of stovepipe necessary to 
reach to a window or other opening in the 
wall are slipped over the sheet -metal 
sleeve surrounding the cylinder. The fly- 
wheel fan will draw the air down the pipe 
and around the cylinder* 

— G. W. White, Severn Park, Qnt., Can* 

Celery Encased in Inner Tube 
Bleaches Uniformly 

For the home 
gardener who 
raises a little cel- 
ery for his own 
use, the method 
shown for bleach- 
ing it will be found 
easier and b etter 
than the usual one 
of wrapping each 
bunch with paper* 
Lengths of old in- 
ner tube are 
slipped down over the stalks and tied 
around the top with a rubber band or 



banked with dirt. Celery bleached in this 
way is usually crisp and, as the rubber is 
unaffected by moisture, the stalks are not 
stained. — A. H. Waychoff, Tempo, Ariz. 



Toolbox Swings on Rungs 
of Ladder 

Besides having a 
broomstick carry- 
ing handle, this 
toolbox is fitted 
with two large 
screw hooks so 
that it can be hung 
on the rung of a 
ladder where 
small tools will be 
handy to the 
worker. As the ends of the toolbox extend 
above the sides, it always hangs level. 



Play in Shaper Sticker Block 
Avoided by Friction Catch 

To prevent play in the sticker block of 
his shaper, caused by varying thicknesses 
of stock while running several hundred 
feet of screen molding, one craftsman fit- 




Frietion catch in shaper sticker block takes up ploy 
caused hy slight variation of thickness in stock 



ted a friction catch in the block as shown. 
This permitted a uniform pressure to be 
exerted against the molding strips, yet al- 
lowed easy passage through the block. 

Wayne C. Leckey, Aurora, 111, 

CKerosene lamp burners can be cleaned 
with wood ashes and w r ater. 
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a foot-pou)ered_ 
catamaran • ■: 
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Ideal fur the beach concessionaire, or even iJpir 
rntfiitiduaf lt’ho is near a lake or river, tfips untie/ 
craft is propelled by means of pedals and is 
Steered by a handlebar attached In the front of 
t hv seat. Double pontoon construction makes a 
tiun-sitikuble and no n-capsrzable craft which is 
much lighter than a beat. The passenger can 
eirei-f full strength on the pedals, the paddles of 
which arc hinged, anti there is not the intermit- 
tent forward motion as in a rowboat, More over, 
the passenger faces in l he direction of trotcl. A 
" rumble scat” could easily be added 
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Construction is simple, Halid wood makes up 
the sides of the pontoons, and plywood the 
tops and bottoms. Calking consists of cotton 
binding strips covered with marine glue along 
each joint. Shellac the inner surfaces at the 
pontoons and paint the outside 
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Heavy Barrels Loaded on Truck 
Easy with Parbuckle 



into screw eyes driven into the window 
frame. The screen may be removed after 
the flowers have grown sufficiently. 



Auto Casing Protects Wood. 
Clamped in Vise 

To avoid vise 
marks on lumber 
when it is gripped 
in a small vise for 
sawing or planing, 
cut a section of old 
auto casing with a 
hack saw and in- 
sert it between the 
vise jaws. 



Paper Holds Bever age Cups Safely 
at Picnic Dinner 



The problem of serving cups or tumblers 
of beverages without danger of spilling 

the contents on a 
picnic lunch cloth 
is solved by cut- 
ting holes in the 
bottom of a paper 
plate to receive 
the containers. 
Cut the holes to 
take the cups and 
tumblers snugly 
and turn the plates upside down before 
inserting them. 



Oilstone Kept in Sliding Shelf 
Is Handy and Safe 



This convenient 
sliding shelf for 
your oilstone not 
only provides a 
place for safe- 
keeping, but is al- 
ways at hand for 
immediate use. To 
make the shelf, 
trace the outline 
of the stone on a 
tyi -in, block about 
4 in. wide, and cut this out with the coping 
saw. Then nail a thin strip over the bot- 
tom of the opening to hold the stone, and 
slide the assembly under the bench. 



Ifoti can rail a heavy barrel into a trUfJi with ease 
by using a parbuckle 



Why strain your body to the limit to 
load a heavy barrel or other cylindrical 
object when you can do the job as indi- 
cated with much less energy than would 
be required to roll or lift it into the truck 
body? Just take a stout rope, double it 
and place the looped end over an anchor 
on the truck floor. Then pass the loose 
ends of the rope under the barrel and roll 
it up the lowered tailgate or an inclined 
platform made for the purpose. 



Detachable Screen Shelters Plants 
in Window Box 



Small flowering 
plants,, when first 
set out in a win- 
dow box, need to 
be protected from 
beating rains. To 
do this T fasten a 
narrow strip of 
screen wire over 
a frame of stout 
wire, which is bent 
at the ends to fit 
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Glass-Top Table of Iron for Porch or Garden 
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a IRON SCROLLS, RIVETED 



R^ET 



g K L FLAT J RON 



4 ifiON SCROLLS 
RIVETED 



far use indoors or outdoors, this table is 
tly made as its construction consists of a sim- 
ple iron-bending jab 



SCROLL 



IROU RIM 



LEG FLATTENED 
AND RIVETED 



£ PLATE GLASS 

ir)r 



A striking piece of furniture for use 
either indoors or outdoors, this glass-top 
table, with its delicate scroll work, is an 
excellent project for the amateur iron- 
worker. Finished In white enamel, it is in 
keeping with the modem trend in graceful 
iron furniture. Construction is simple as 
there are only four curved legs, three iron 
rings and twelve iron scrolls all riveted 
together. The rings can be lapped at the 
joints and riveted, although la p- welded 
joints will look better. The legs should he 
made of %-in. iron rods bent as shown in 
the squared detail, with the upper ends 
flattened and riveted to the table -top rim. 
The scrolls are of lighter iron than the 
rim, and support the glass top, which fits 
just inside, and flush with the rim. About 
Vs in. clearance should be allowed be- 
tween the rim and glass so that contrac- 
tion of the latter in cold weather will not 
cause it to bind and crack. 



CTransparent photographs can be made 
by printing negatives on sensitized Cel- 
lophane. 



A Homemade Boat Anchor 

Cast in a 14-gal pail, this boat anchor 
is made of cement and iron prongs, the 
latter being taken from old icc tongs or 
shaped from flat iron. First prepare the 
pail by inserting a large eye bolt through 
a hole drilled in the bottom. It is best to 
drive a large nut part way on the thread- 
ed end of the bolt 
to be imbedded in 
the cement. Then 
fill the pail with a 
rich mixture of 
cement and sand. 
When this has 
been done, insert 
the prongs, spac- 
ing them evenly 
and setting them 
an inch or tw T o away from the sides of the 
pail. It is best to bend the upper ends of 
the prongs at right angles before insert- 
ing them into the cement so that they will 
not come out under heavy strain. 

—Bob Foulson, Los Angeles, Calif. 








Venetian-blind cleaning is easy with thii 
h ruzfi . ft consists of three buttle hr usher 
assembled and soldered to q handle. j4d 
opening in your pore A floor to !«£* the 
drop shelf in the detail u,iii keep early 
deli vend milk taei «nii from dogs 
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Rui^s and other heavy /Articles arc rrnifiiy kept an a 
fine -unlit large clothespins like the one at the right, 
it is nothin? mare fA<m a jsfiort length of tamhoo 
slotted at one end * Your old automdic pencil will 
make q dandy pastry gun for ** writing" dif Cakes 
with frosting. Just remoiK the mechanism from in- 
side the pencil and provide ■( with a clean brass-rod 
plunger, or even a length of highly polished hard- 
wood doweL iVs.(t time you cut roses or other thorny 
flowers, tie a length of inner over the handles 

of the scissors as a hand shield 



298 





HAMMER 



SCfltW 



A GLAZIER 
\ POINT 



RUBBER STOP 



To aid in driving glaziers* paints, a square nut ij placed an 
the glass with the Rat side dawn* Fair can "pofnf"' a sash 
in a fraction of the usual time, oniJ the paints are driven 
uniformly, which if nccctirory far a good glazing jab. At 
the left you have an improvement on the action of a door- 
stop, A rubber wedge is fastened to the door w,th a screw 
and another screw,, driven only part acts as a stop 

uJhen Ike %vedge It tilted upward to clear th* Roar 
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tfcadrjjf adjusted to three positions T the hinged mirror 
above it a handy addition to th * mirrorlet* dressing 
table, and it Ieohs Well When finished to match the 
furniture on which it sets. Screen frames are made 
exceptionally rigid when fin splines are used in the 
half -lapped earner joint#. The splines are shaped as 
shown in th* circular inset, and the projecting edges 
are. bent in opposite directions. The problem at keep- 
ing a lid ora a garbage can is Solved by riveting turn 
auto-hood clamps to the sides af the can q| indi- 
cated at the left 
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Black Disk over Eyeglasses 
to Use Microscope 




Paper dish covering one side of eyeglass frame en- 
ables user of microscope to keep both eyes open 



Persona who find it tiresome to keep one 
eye closed when working with a micro- 
scope for a long period of time, will find 
that a disk of black paper covering one 



lens of their glasses will enable them to 
keep both eyes open. If the microscopist 
does not wear eyeglasses, the lenses can be 
removed from a cheap pair of sun glasses 
and the paper disk cemented over one of 
the frame openings. 



Emergency Paper Perforator 

A hacksaw blade 
with sixteen to 
eighteen teeth per 
inch makes an ex- 
cellent perforator 
for small home 
work* Place the 
teeth along a line 
laid out for the 
perforation and 
tap the back of the blade sharply several 
times. This should be done on a very eas- 
ily penetrated surface, such as linoleum. 




Plenty of Fun 




MORE BLUEPRINTS ON 
GOOD SUMMER PROJECTS 



"ROAMER — 765 to 770: Outboard cabin 

cruiur. 16 ft. long,, 66 in. beam. Requires 
outboard motor of 20 to 36 hp. Set of six 
prints Si .00. 

1 2-FT. ROWBOAT — 707: Flat bottom, Can 

be natd With Smnll outboard malar. 2$c. 

"ZIP ” MODEL RACING YACHT— 630 to MJ; 

SO in. Long.. Four prints $1.00. 

TRELLIS SUGGESTIONS— 639: SI* types that 

will help beautify your home. 25c. 

LAWN CHAIR— 520; Plain sawed from ^4-tn. 
stock. Easily made with hand tools. 25c. 

ORNAMENTAL WOOD FENCES — 640: Five 

artistic designs for standard wood stock, 25c, 

VENETIAN BLINDS— 026 and 927: Three 

different styles covered on two prints. 50c. 



at a Safe Speed 

This xmatt car t having u ujheeffjase and 

28-in , tr end, is very easy to operate and may hit 
powered by a % to ?i-hp. gas engine of the urarA- 
machine type. It i* equipped mifA effeefiW 
brakes and pneumatic tires. Plans rhoui three al- 
ternate methods of body construction. Easy to build. 
Oar blueprints Nos. SOS to 909 inch give you all 
the information necessary . This set uj ill be sent 
postpaid On receipt of Si. 00. 




LAWN AND CARDEN FURNITURE— 920 to 022; 
Co I lection of designs far a r bar ■» a n d-seat combi- 
nations and swings.. i 3 prints. ! 75c. 

METAL WEATHER VANES— 520; Scroll-sawed 
from sheet aluminum. Complete assembly de- 
tails. 25c. 



Any six of these blueprints will be sent postpaid upon receipt of $1 .00 

Blueprint Department, Popular Mechanics Magazine, 200 E, Ontario St*, Chicago 







Better 



Dime-store aluminum ware 
and music stands used to 
make these photo lamps 



TTUILT at a cost of about three 
^ dollars each, these two photo 
lamps will help you in getting 
good portraits and close-ups on 
“31111” subjects, shot indoors. The 
lamp in Fig. 1 is the diffusing 
type, designed especially to light 
the face of the subject, while the 
lamp shown in Fig, 2 gives indi- 
rect illumination free from “hard 
spots” and “rings.” When com- 
pleted, eaoh lamp is mounte d on 
a folding music stand to which an 
extra length is added. 

In assembling the diffusing type 
of lamp you get an alu- 
minum drinking cup 3!4 
in. in diameter and 3 in. 
deep: a hot -cake cover, 

6 Vs in. in diameter and 
2% in. deep; a metal em- 
broidery hoop 7 in. in di- 
ameter; a telescoping 
curtain rod of which the 
solid rod is about in. 
in diameter, and a porce- 
lain socket. The method 
of assembly is shown in 
Fig. 3. Set the hot -cake 
cover on a smooth wood 
surface, find the exact 
center of the inside bot- 
tom and scribe a circle 
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^ALUMINUM CUM 
3 Jr DEEP, 3^* DlA 

PORCELAIN 
SOCKET 



If-UBBtR. 

BUSHING 



END OF ROD 1 
KAMMPREDxl 
FLAT 



SQLbEREO- 



“ “TB 1 '■•I nut solder l D 

W I TO TUBING ^ H 

7 rr CURTAIN ROD MACHINE SCdtW^ 



ROLLED EDGE X 
FLATTENED AT 
FOUR POINTS AND 
DRILLED FOR 
MACHINE SCREWS' 



and connect it to the socket, and attach 
tilt' socket inside the cup. Hold the cup 
against the reflector and screw a No, 1 
photofload lamp into the socket, moving 
the cup until the lamp is located in the 
exact center of the hole in the reflector. 
Then mark the positions for the four 
screws, drill the holes and fasten the cup 
on permanently. The supporting arm to 
hold the diffusing screen is flattened at 
one end as in Fig. 4. Of the two holes that 
remain from the cup handle, the one near- 
est the top of the cup may be used in 
mounting the supporting arm. Then only 
one hole need be drilled in the cup for the 
arm. The other end of the arm is bent to 
form an eye for attachment to the lamp 
standard, and another length of curtain 



Vk in, in diameter. Cut this out with a 
hammer and a narrow chisel, after which 
you smooth up the ragged edge. Now re- 
move the handle of the drinking cup by 
drilling out the rivets. In line w T ith the 
holes remaining from the cup handle* drill 
a \i\-i n + hole about % in, from the bottom 
of the cup and ream the hole to take a 
rubber “doughnut” bushing, Next, set the 
cup, bottom down, on a smooth surface 
and place the flat-base porcelain socket 
in the exact center, Mark the positions for 
the machine screws to hold it, and drill 
the holes. Then stand the cup, bottom up, 
on a smooth surface and flatten the rolled 
edge at four places for 1 in- in. screw holes. 
Pass the light cord through the insulator 



rod is soldered onto the supporting arm to 
hold the diffusing screen. The outer frame 
of the embroidery hoop is soldered to a 
1-in. length of tubing, wdiich is drilled and 
has a nut soldered on to take a screw for 
tightening. 

The indirect lamp shown in Figs. 2 and 
5 is of similar construction in that the 
same size of drinking cup is used to house 
the socket. But the reflector is a 10-in. 
mixing bowl and a deflector is suspended 
inside by means of three small coil springs, 
Also, a No, 2 photoflood lamp is used. A 
l J ,£-in. circle is cut in the bottom of the 
bowl after which you attach the cup, 
which holds the socket. The supporting 
arm is made and attached and then the de- 
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Hector is mounted. This is a 4-in. water 
dipper from which the handle has been 
removed. The rolled edge is divided into 
throe equal portions* marked with a pen- 
cil and flattened at the rim for holes to 
which the springs are attached. These are 
Vs in. in diameter and 2 in, long. Next* the 
rolled edge of the bowl is divided into 
three equal portions and marked with a 
pencil. To find the positions for the screw 
eyes, you measure 1% in, into the bowl. 
Very small holes are punched so that the 
screw eyes can be driven through the shell 
of the bowl. The ends of the springs are 
fastened to the eyes. Be sure to close the 
loops in the springs so they will not pull 
off. As there are variations In porcelain 
sockets, some will project the lamp farther 



DEFLECTOR. 

ALUMINUM 

WATER 

DIFFER, 

4" 01 A. 

I DEEP / 



REFLECTOR, ALUMINUM 
MIXING BOWL, 4 DEEP 
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into the bowl than others. This will have 
to be taken into consideration before fas- 
tening the screw eyes into the bowl as the 
deflector should be spaced about % in, 
from the lamp. 

Folding music stands make good stand- 
ards for these lamps. The only alteration 
necessary is at the top of the standard. 
The bent portion designed to fit the rack 
is cut off as indicated in detail A of Fig. 6. 
Then a hole is drilled near the top of part 
A and a nut is soldered over the hole to 
take a thumbscrew* which is made by sol™ 
dering half of a washer in the slot of a 
machine screw. This detail is shown in- 
correctly as being attached to the curtain- 
rod sleeve B, The sleeve is pushed inside 



of the top section of the music stand, the 
rolled end of the sleeve keeping it from 
sliding down too far. The thumbscrew 
forces the sleeve tightly against the solid 
rod inside of it after the latter has been 
pulled out to the desired height. The up- 
per end of the rod is bent to form an eye 
into which a Vi -in, brass machine screw 
issolderedj this fitting the eye on the lamp 
supporting arm. A wing nut holds the two 
securely together after the lamp has been 
adjusted to the angle desired. It is also a 
good idea to provide the feet of the music 
stand with pencil erasers of the slip-on 
type, in order to prevent marring var- 
nished floors and also to make the light 
stand firmly where it is placed. 
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Driving Small Rods with Weight 
to Avoid Buckling 




ij 

Privmfz iron rods into around with weight on ends 
prevent x vibmtia n which enures hvekting 

Electric -light line repairmen and tele- 
phone or radio servicemen, who have ex- 
perienced difficulty by having small 
ground rods buckle when driving them, 
can profit by the method used by workmen 
of one elec trie -power company. These 
workmen found that the buckling was 
caused by vibration set up in the rods 
when struck with the driving sledge, and 
the trouble was eliminated by using a 
weight on the ends of the rods when driv- 
ing them. The weight was merely a piece 
of iron or steel shafting drilled part way 
through to slip over the ends of the rods. 

Gummed-Paper Tape Applied 
with Paintbrush 

When gummed 
paper tape is em- 
ployed in sealing 
large paper car- 
tons, the long 
strips torn from 
the moist ener 
usually become 
too dry to adhere 
firmly before they 
are smoothed in place. To eliminate this 
possibility, bend a length of heavy wire to 



a U-shape and screw it to the sides of a 
discarded paintbrush. Strips of tape are 
removed from the roll without moisten^ 
mg and applied to the cartons in the fol- 
lowing manner: First dip the brush in 

water to moisten the bristles. Then, in- 
sert the tape through the wire guard, gum 
side up, and draw the brush along the sur- 
face to be sealed so that the brush mois- 
tens the carton and the wire guard pulls 
the tape in place. 



Warning Flag Carried in Pocket 

When working 
on road construc- 
tion projects, 
where a warning 
flag is often need- 
ed, a workman 
carries it in his 
pocket. The flag is 
hemmed at the 
wide edge so that it can be slipped over 
the handle of a pick or sledge and dis- 
played in the manner indicated. 



Large Wheel of Threshing Engine 
Forms Good Watering Tank 

Finding a 6-ft. wheel from a steam 
threshing engine in a junk pile, an Iowa 
farmer converted it into a stock-watering 
tank* which will last for years. The hub 
and spokes were removed from the wheel, 




This old threshing-engine wheel hat solved on ItrWft 
farmer*! watering-tank problcrrt tor years come 



after which the rim was laid on a strong* 
reinforced foundation of concrete. Then a 
rich mixture of eement and sand was ap- 
plied to the foundation surface, both in- 
side and outside the rim to a depth of 2 or 
3 in., to make a watertight bottom for the 
tank. — R. F. Fryklund, Audubon, Iowa. 
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An integral part of the lathe, this outlet it handy 
for attaching an extra light, tCnjJ-pdif grinder, etc. 

side of the switch housing with small stove 
bolls. If possible, put the bolt heads inside 
the housing. Run the wires down the side 
of the switch and up through the extra 
wiring hole in the bottom of the housing. 



Electrical Outlet oti Lathe 
Is Handy for Attachments 

If you have a metal-working lathe that 
has a forward- reverse switch with the 
line current carried directly to it. it's an 
easy matter to attach an electrical outlet 
at this point for plugging in an extra light, 
tool-post grinder* mica undereuttcr, etc. 
The outlet is of the double type used in 
house wiring* and is attached to the out- 



Hamctnade noxxle directs hat water inside of 
drum* fn cfpan them quickly 



In one factory where there were a num- 
ber of drums to clean every day, the job 
was done quickly with the aid of steam* 
hot water and this simple nozzle. The 
nozzle is merely a length of pipe with a 
cap having several small holes drilled In 
it. The nozzle is attached to the hot- 
water line with a length of hose, 

— A r H r Waychoff, Tempe, Ariz. 



f[ Pieces of Cellophane cloth of the bas- 
ket-weave pattern hung over photo lights 
make good diffusing screens. 



Worker Wears Towel on Arm 



In shops and 
factories where 
workers must 
handle materials 
which keep their 
hands soiled, the 
problem of wiping 
perspiration from 
their faces on hot 
days is solved by 
wearing towels on their arms- The towels 
are sewed up in the form of sleeves* w T hsch 
are large enough to slip over the hands. 



Special Nozzle to Clean Drums 
in a Factory 



Grease-Cup " Wrench” Is Made 
from Rubber Hose 



A short section 
of rubber hose, 
split at one side, 
may be carried 
easily in one's 
pocket for turning 
grease cups on 
any machine. The 
rubber not only 
gives a firmer grip 
for twisting the cup hut also protects the 
fingers when a cup is so located that it 
may be too hot to turn with bare hands. 
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AfeR UNDER 
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PIPE TO 
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VALVE ROD 



CHECK 

VALVE 



PART I 

\/T ANY rural homes and summer cot* 
x tages can be furnished with running 
water from a near-by spring or stream 
even though its daily flow is modest, by 
installing a hydraulic ram. This is a pump 
which takes advantage of a small water 
fall to lift a portion of the water to a con- 
siderable height. Theoretically, a hydrau- 
lic ram should lift one-half of the water 
available twice the height of the fall 
of it twenty times the height of 
the fall But the actual efficiency 
of rams is less and varies consid- 
erably, Fig. 1 shows the working 
parts. Under normal conditions, 
the ram valve is open, thus allow- 
ing water to flow through the ram. 

As water flows, its velocity In- 
creases until the valve lifted and 
quickly closed. Sine*- water in mo- 
tion possesses energy, a consider- 
able pressure is developed. This 
pressure opens the check valve, 
thus admitting a quantity of water 
to the pressure chamber. When 
enough water has entered to re- 
lieve the excess pressure, the check 
valve automatically closes, thus 
preventing water from flowing 
back* At this instant a small vol- 
ume of air enters through the 



breather hole to replenish the air dis- 
solved and carried away by the water. 
Upon the next stroke of the ram this air 
will be forced into the pressure chamber. 
The addition of water to the pressure 
chamber compresses the air which in turn 
forces water through the delivery pipe to 
the reservoir. When the check valve closes, 
the weight of the ram valve overcomes 
the pressure against it and drops, thus al- 
lowing water to again flow through the 
tail or discharge 
pipe t and so the 
cycle is repeated. 

Where the water 
is to be used for 
drinking it is 
best to obtain it 
from a spring. 
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but if it is to be used for washing, stock 
watering and other purposes* the supply 
can be obtained from a small stream* 
We shall first exptui n simplified 
s* methods which will enable anyone to 
determine how much water can be lift- 
ed from a spring to the location where 
it is to be used, and then illustrate 
methods of surveying the spring and 
determining the other necessary values. 




Pint measure distance D, which is the depth of water flouring over the uieir t by the method 
3 ho urn in Fig. J* Locate this value fit the left-r hand side of the chart, follow across to the 
enrog, and drop down where the amour* F at water in gallant per mm ate far each inch 

of weir length it tfiVvri, M altiplying this number by the length at th* weir ill inches gives 
the tot at amount of Water passing over the uteir per minute 



The spring must be surveyed first to find 
whether it will deliver enough water* To 
do this it is dammed as shown in Fig. 2, so 
that all of the water flows over the edge of 
the board or ll weir*' T The weir must foe 
perfectly level and so arranged that no 
water can flow under or around it. The 
flow should foe slow and free from turbu- 
lence. The depth of the water flowing 
over it is measured as shown in Fig* 3. 
First drive a stake a couple of feet above 
the weir, the top of both stake and weir 
being level, which can be determined by 
the method shown m detail A. Then the 



distance from the top of the slake to the 
surface of the water is measured as in de- 
tail B. We can now determine the amount 
of water in number of gals, per min*, by 
referring to Fig. 2* To illustrate the meth- 
od we will assume that the depth of water 
flowing over the weir is one inch. We lo- 
cale one inch on the left-hand side T fol- 
lowing across to where this line meets the 
curve, and drop down to read a trifle be- 
low 3, say 2*95, as l he gals* per min, for 
each inch of weir. Next we multiply this 
by the length of the weir which we will 
assume to be 25 in** giving a total of ?3*75 



30 ? 
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Next, it is necessary to determine how 
high the ram will have to pump water to 
fill the supply reservoir, which may be 
located in the attic or other convenient 
place* Some use an outside tank* Fig. 4 
shows a practical arrangement for the 
water-supply system* The reservoir or 
supply tank should be large enough to 
hold an entire day's supply, With the lo- 
cation of the reservoir tank determined, 
the distance between the top of the tank 
and the ground level beside the house 
should be measured. This is indicated by 
distance T in Fig, 5. Then the vertical 
drop from the ground level to the spring 
must be measured in a series of steps as 
shown in Fig. 5, in order to determine the 
height that the water must be raised. The 
measurements of vertical drop are made 
with the use of a surveyor's level 
and stick. If a surveyor’s level is 
not available you can improvise 
something that will work with 
reasonable accuracy from a car- 
penter’s level fitted with sights so 
that the line of sight will be par- 
allel to the top of the level. For 
the stick you can use a long pole 
graduated with numbered mark- 
ings spaced 6 in* apart. The upper 
detail of Fig. 6 illustrates how 
level and stick are used, the level 
being mounted on a suitable tri- 
pod which is fitted with a plumb 
bob. Set the stick at location X 
and after adjusting the level sight 



(5) Acvwi whu&t S cfi tirctf&i 



example 
T = 69 FEET 
H | - FEET 
H?= 7^ FEET 
H 3 = 0 FEET 
H 4 - 7 FEET 

TOTAL IOO FEET 



TOTAL HEIGHT 
PAM MUST 

LI FT WATER 
ABOVE SPRING 



gals, per minute, As the flow of springs 
varies with the seasons, it is necessary to 
estimate the minimum flow if this is not 
known* Let us assume that the flow dur- 
ing the dr* season is 10 gals, per min* 
This value can, of course, be determined 
during the dry season by the weir method 
as explained. 
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Besides measuring the Vertical drop from (k top of the reservoir tank 4o the Spring, the 
additional drop from the spring to the ram, located not over 16 ft. below the spring, should 
be measured in (Ac jomc way, using the level system shouin m the upper details 



over it, noting the height where the line of 
sight crosses the stick. From this height 
you subtract L. which is the distance from 
the level to the ground, and the remainder 
is distance H. Then set the level with the 
plumb bob at point X and repeat the proc- 
ess* In this way distances Hi, Ha and 
Hi of Fig. 5 are measured. Adding all of 
these to distance T gives the height that 
water must be lifted from the spring to 
the top of the tank. It is not necessary that 
the path taken between the house and the 
spring be straight. 

It must then he determined how great 
a fall of water is available for operating 
the ram. To do this, locate a point below 
the level of the spring from which the 
waste water from the ram can easily drain 
away, The straight pipe-line distance be- 
tween the spring and the ram should be 
about the same as the vertical height to 
which the ram must lift the water. To 
continue with the example, we will assume 
that the top of the supply tank was found 



to be 100 ft. from the spring, This means 
that a pipe at least 100 ft. long will have to 
be run from the spring, straight but slop- 
ing downward, to a place below the spring 
where the ram will be located. Having 
determined the ram location, which should 
not be less than 2 ft, nor more than about 
16 ft. below spring level and 100 ft. or 
more from the spring as shown in Fig. 6, 
we are ready to find the fall or head avail- 
able for pumping water. This is the ver- 
tical height of the spring above the ram 
location and is found with a surveyor's 
level and stick as previously explained. 
We will assume our survey shows that the 
total fall (Fig. 6.) is 14 ft.. Then from Fig. 
7 it is easy to determine whether a spring 
will pump as much vrater as is required. 
Assuming that the ram will be located 14 
ft. vertically below the spring, Fig, 6 t we 
deduct 2 ft to allow for frictional loss in 
the drive pipe. This leaves '2 f\ is the 
fall available for pumping water Wo will 
also assume that the requirements ;mi 550 
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(7; FIELDING SPRING ROW REpUIfllJ> 

TO OPERATE RAM 


Method 
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W*iff CC *0 A ) 
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<C*JI Aii B) 
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in* — s Fj*. 


C — Subtract ; Iritai B TU 
IpT Lnkw* la rartti 
(CaEl answer C) 


C* 14 — 1 - 12 fcLt 
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|»tf day "qiibri 
i (Ciilehii D} 


550 |T»lk>nc |»r day 
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lik (OlU iE.it turn E) 
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Method 


Example 
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ti~ 77,760 *■ U4= 66 ? ^iRoni 
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To find fAc efficiency of □ ram r you first determine 
th e tiff ratio by dividing the height that ivafcr 1 fi I* 
be lifted th* f«m, fry fail from the spring 

to the ram 

gals, of water per day. Referring to Fig. 6, 
we add Ihe lift to the fall and multiply this 
by the number of gals, per day, that is, 
550 multiplied by 114 or 62,700, Next, ac- 
cording to G of Fig, 7. the fall available 
for operating the ram t which is 12 ft., is 
multiplied by 14,4 which equals 172,8. We 
must next determine the efficiency of the 
ram by referring to Fig. 9, To do this we 
divide the height the water is to be lifted 
above the ram, or 114 £t h , by the fall from 
the spring to the ram, or 14 ft., to get the 
lift ratio. In this case 114 divided by 14 
equals 8. We locate this at the left side of 
Fig. 9, example A. follow across to the 
curve and down to the bottom and read 
45 per cent as the efficiency. Multiplying 
this by l?2,8 f as shown in Fig. 7, we get 
7, 776 as the answer. The next step is to 
divide the first product, or F, by the sec- 
ond product G, or 62,700 divided by 7.776, 
which equals 8 gals, per min, as the 
amount of water which the spring will 
have to supply in order to furnish the re- 
quired amount of water* 

If the spring supplies 12 gals, of water 
per min, during the dry season, we will be 
safe in installing the ram. But if, after 
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making these determinations, it should be 
found that the spring will not deliver suf- 
ficient water, the next thing to do would 
be to figure how much water could be 
pumped per day during the dry season. 
Fig. 3 illustrates the method of making 
this calculation. Then, after you have 
found that there is sufficient fall available 
to operate a ram, the job of figuring the 
exact size required, and how to install it t 
comes next. This will be thoroughly cov- 
ered in the next installment, which will 
also contain workable methods of making 
parts cheaply from pipe fittings in case 
you prefer to make these parts yourself. 
Hydraulic rams are also manufactured in 
a number of sizes and varieties, and they 
have the advantage over simple homemade 
ones in that they have been developed for 
long service and minimum trouble. 

(To he continued I 



Greeting Cards Are Displayed 
in. Holder of Wire 

To avoid having his stock of sample 
greeting cards thrown about in heaps up- 
on the counter or showcase, one dealer 
holds them in this novel rack. It consists 




Sample greeting and view card# dispiayed ilrt coils 
of brass spring «re kept m neat ardor 



merely of a length of coiled brass ware, 
soldered together to form a large hoop. 
The sample cards arc inserted between the 
spring coils. Customers seldom fail to re- 
place them after making their selections. 



Two Views on One Negative 
Taken with Aid of Mirror 




By reflecting one tide ot an obi*et in a mirror „ you 
can photograph front and back vi cur* i>r flnt "ikur* 



For advertising purposes t where front 
and rear views of an object must be shown 
photographically, both views may be taken 
at once on one negative if a mirror is 
placed behind the object. The camera is 
set so that the front of the object is clear- 
ly shown and also the reflected image of 
the back. A sample of this method is 
shown at the lower left. The finished print 
may have both view's or each view cart be 
enlarged on a separate print* lit studios 
where considerable work of this type is 
done, quite a saving in negative cost can 
be made, — J„ Modroch, Detroit, Mich. 



Hack-Saw Blades Are Stored 
in Pipe Nipple 




Instead of keep- 
ing your hack-sawr 
blades hanging on 
a nail or lying in a 
drawer, where 
they are likely to 
be scattered 
around, why not 
make this simple holder to store them? It 



is a long pipe nipple fitted with a pipe cap 
at each end. This idea can be applied to 
scroll- saw' blades by using a shorter nip- 
ple. — Ralph R, Spain, Festus, Mo. 
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Sturdy Cart for Welding Tanks 
from Pipe and Brake Drums 




7" Jii# ™rf is an St tty job for O fflechamc, 

c osts practically nothing and rolls easily 



Needing a strong two-wheel cart on 
which to move his welding tanks about 
the shop, a mechanic made a sturdy one 
from pipe and a couple of rear-brake 
drums taken from an old Ford car. The 
drums are mounted on an axle 34 in. long, 
and the frame, which consists of a length 
of pipe bent to a large U-shape, is attached 
to the axle by means of steel brackets 
welded in place, the brackets being just long 
enough to raise the frame above the top of 
the drums. Two or three cross members 
welded to the frame help cradle the tanks, 
which set on a platform made from a wide 
piece of Hat iron welded to the ends of the 
frame. Two short lengths of angle iron 
projecting forward from the platform keep 
the cart from tipping when set upright. 



False Pocket Keeps Agent’s 
Papers in Order 

Insurance agents 
and salesmen who 
have experienced 
Loss of some of 
their papers* when 
they were re- 
moved from their 
pockets and laid 
aside temporarily, 
will find this false 



pocket handy. It is made to fit inside their 
regular coat pockets where it is held with 
hooks and eyes. All papers and memoran- 
dum books are kept in the false pocket, 
which is removed when a paper is wanted. 



Powdered Rosin in Smal! Sack 
Handy around Workshop 

An empty tobacco sack containing some 
powdered rosin comes in handy around a 
workshop or in a car. When tool handles 
become slick and hard to hold, rub the lit- 
tle sack of rosin over them. Enough of the 
powder comes through to make the han- 
dles easy to hold to. The steering wheel 
of a car also becomes slick. This can be 
fixed easily with the rosin bag. 

-Fred Cornelius, El Paso, Tex. 



Auto-Casing Shock Absorber 
in Hay Rope 

When a single horse is hitched to the 
carrier rope to lift hay from the load into 
the mow of the barn, the animal frequent- 
ly suffers much discomfort from the jar 
or shock imparted to the harness when the 
pull begins. To avoid this, one farmer 
hitches an old auto casing to the single- 
tree and attaches the carrier rope to this. 
The sudden jerk on the rope is then taken 
up by the elasticity of the tire and the 
horse may begin the pull more naturally 
and easily. 




Jerking on horii'i shouJtfers, when sfcrr'Orttf a load- 
ed hay for k t it avoided with this shock absorber 





SFUT WITH 

HACKSAW 



■TAtLSTOCKi 

GROOVES 



DRILLED AND 
REAMED TO 
FIT STOCK 



.WORK 



chipped with chisel 



STEADY 

REST 



It often happens, when taking heavy cu<! r that the tuil- 
stock center heats abnormally and coases binding at 
the work. Of course, the «il hint fails under these con- 
ditions 4 Om: remedy that nearly always L’crrcch' the 
trouble is chipping the tapered center hale in the work 
with u sharp cold chisel u.t .liiaHm at the left. 

When you huue to machine rods so small that the 
chuck does not grip them firmly, « split collar solves 
the problem as shown at the rig-ftf ubate. It takes 6ut 
a few fliirncli'x to mofec up on assort nw nt of these col- 
lars for L'acinus jffecs of small rods 



JAWS OF STEADYHE5T 
FACED WITH SOFT COPPER 



The hardened jaws at a steady rest will mar or 
scratch finished ttorfr unless f/my nrc faced mifft a 
softer met cl. FacmgS cut from soft copper and 
slurped to fit the point of each jaw as shown above 
will do the trick. Center, a piece of fine emery or 
■croev* doth or ei'en a length of leather hefting 
looped over the work and clamped in the steady rest 
will prevent scratching of such soft metals a.v bru&x, 
copper and aluminum. Left, ti st rip of thin sheet 
copper wound about the end of polished u orh mill 
trllcm! if tp be chucked without marring 



3)3 
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Work Rest on Welding Table 
Saves Time 




Work supported at dAffle irffamit rod projecting 
from welder's tabl« is easy to get at 



To afford better access to certain types 
of work, one welder supports it at almost 
any angle against art iron rod, which pro- 
jects through the table top. A small hole 
is drilled in the center of the lop and the 
rod is inserted through it into the hollow 
table standard, which supports it. When 
not in use, the rod Is removed. 



Micrometer Extension for Places 
Hard to Reach 

You will find many jobs on which to 
use this micrometer extension as it per- 
mits work to be “miked” where ordinarily 
the frame of the micrometer would not 
permit its use. The extension consists of 
a body turned and drilled transversely 
through the center to take a sliding collar 
on the outside and a sliding rod on the 
inside. The collar is pinned to the lower 




Tight places that t a/1 not be reached urith a microm- 
eter are easily taken care af with this extension 



end of the rod, and a slot through the body 
enables this assembly to slide up and 
down. A fixed collar is pinned or sweated 
at the upper end of the body to complete 
the extension. When the distance from the 
top face of the sliding rod to the lower 
face of the fixed collar is one inch, the dis- 
tance between the lower face of the slid- 
ing collar and the top face of the shoulder 
on the body is the same* these distances 
being equal in any position. In use, place 
the extension on the work with the shoul- 
der projecting over the underside of it 
and push the sliding rod down to bring 
the sliding collar into close contact with 
the upper side of the work. Then "mike” 
the distance from the underside of the 
fixed collar to the top surface of the slid- 
ing rod. This distance is equal to the 
thickness of the w T ork. 

Steel T umbutton Improves Square 
for Marking Boards 

Squaring boards 
and timbers with 
a large, steel 
square is made 
easier if a small 
strip of steel is 
riveted snugly on- 
to the long blade 
of the tool as 
shown. When 
turned to the position indicated, the strip 
will support the square against the edge 
of the board to be marked. 



Show Cards Displayed Neatly 
on Embroidery Hoops 

Jewelers and 
others will find 
that embroidery 
hoops make very 
neat and practical 
holders for display 
cards, either in 
the window or on 
the showcases. 

The hoops support 
the display card and contain the merchan- 
dise upon which it is desired to center the 
attention. The hoops may be used also to 
support the cards in reverse position* 









/"MVEN severe tests lor several months 
in the Adirondack country, these 
trailer brakes have proved satisfactory. 
Similar ones can be installed inexpensive- 
ly by anyone. As shown in Fig. S, vacuum 
in the car motor is utilized to work the 
brakes, and is carried through rubber 
hose, copper tubing and a vacuum valve 
to a vacuum cylinder, which actuates the 
brake-rod or cable assembly. The valve 
and cylinder are the type used to operate 
an automatic clutch of a I&32-33 or ’34 
Plymouth car. 

After obtaining the valve and cylinder 
from a junk yard, wash them thoroughly 
with gasoline. You'll notice that there are 
three sets of valves in the assembly, Fig. 4, 
One of these is a pendulum valve, which 
is not used. The other valve is really two 
slide valves in one assembly, which makes 
up the vacuum control. The cap on the 
end of the valves is removed and the valve 
slide with the two keyways is changed as 
shown in Fig. 6, the end of the slots being 
filled with solder or brazed. If you resort 
to soldering, chloride of zinc will have to 
be used in place of regular soldering paste 
or acid. The ends of the keyways and the 
end slot should be filled above the out- 
side surface of the slide and then smoothed 
with a file and emery to a snug, sliding 
fit, after which a by-pass Vi in* wide is 



CONTROL VALVE 
INSTALLED IN 
THE DRIVED 
compartment 



cut in the wall separating the keyways. 
In the other end of the slide, two holes 
are drilled to allow air to return to the 
vacuum cylinder and release the brakes 
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after the control arm has been released. 

Before assembling the valve, port No. 1, 
Fig* 4* i& carefully drilled and tapped for 
a short length of "K-in. pipe threaded at 
one end and fitted with a lock nut. One 
of the copper- tube fittings taken from the 
pendulum valve is screwed into port No. 2, 
A short piece of copper tubing from the 
pendulum valve can be used here for a 
hose connector. Port No. i) is used to hold 
the mounting stud, which is a short piece 
of ^s-in. pipe, threaded on one end to 
screw into the port* and on the other end 
to take two standard nuts. Be sure that 
the slides are returned to their original 
positions. If they are misplaced, the valve 
will not function properly. The inner slide 
should be pushed all the way in to close 
port No. X A few drops of oil should he 
put on the slide before replacing it. Also* 



the air hole should be enlarged slightly* 
The altered slide is now pulled out of the 
top as far us possible and a coil compres- 
sion spring, about 2 in long, is placed on it, 
and held slightly compressed with a wash- 
er and a steel pin. The spring closes the 
valve when the control arm is released. 
The control valve was designed for hand 
operation as manual control permits syn- 
chronization of the trailer and car brakes. 
It is also more flexible in operation than a 
valve that works in conjunction with the 
car foot brake; it allows independent ac- 
tion of the car or trailer brakes and auto- 
matically shuts off the vacuum line when 
the brakes are not in use. 

Having altered the valve and provided 
it with a control handle as in Fig, 4, it is 
mounted on the car dash within conven- 
ient reach of the driver, as in Fig, 2, after 




PORT *3 



MOUNTING 

STUD 



CONCENTRIC 
SLOT FILLED 



THESE HOLES A I LOW AIR 
TO ENTER AFTER BRAKES 

AKE USED 



VACUUM HOSE 
TO MAN] FOLD 
CONNECTION 



V DASH 

BOARD 



CONTROL ARM 
-■RETURN SPRING 

ALTERED SHOE 
SEE RG*6 

VACUUM FITTING 
FROM PENDULUM 
VALVE 

PORT 1*2 

^3 PI PE FlTnuG 



VACUUM NOSE J 
TO TRAILER 



THIS SLIDE ROT USED? 
LEAVE SLIDE IN LVDNDtR 
TO CLOSE REAR PORT 
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VACUUM 
CV UNDER 



COPPER 

NO 

BRAHT 

por;‘'>^ 



BRACKET 
HOSE «j 

xjuPling JB! 



Host 

CLAMPS 



EQUALIZER 



which port No. 2 is connected to the motor 
vacuum supply with a rubber hose. If 
your car has a single intake manifold* you 
first remove it, then drill and tap it as 
near the carburetor as possible for a %-iu. 
pipe fitting. Or, you can use a special fit- 
ting under the carburetor as shown in 
Fig, 1. On Ford cars and others having 
dual intake manifold* it is best to use only 
the fitting under the carburetor to get full 
benefit of the vacuum from all cylinders. 
The fitting can be obtained from most 
brake service stations. It T s a good idea to 
install a cock in the line here so that the 
entire system can be shut off when the 
trailer is not being used. 

Now’s a good time to test the valve* 
Connect it to the vacuum cylinder with a 
short piece of hose, start the car motor 
and press down on the control arm. If ev- 
erything is functioning properly, the pis- 
ton in the cylinder should draw in sud- 
denly with a powerful pull, in fact so 



\ STEEL 
M PLATE 



2 



-I 



TOP 



TURN BUCKLE 



FRONT 



r*V 



T ”■ WELDED ^ 
V STECL PLATE 



COLLARS 
STEEL TUBE 



powerful that you canH hold it with your 
hands* If it does not, check up on your 
fittings. Do not worry about the hissing 
sound when the control valve is released. 
It is merely air returning to the evacuated 
lines and cylinder. 

Next mount the cylinder under the trail- 
er as in Fig. 3, and connect it to the valve, 
using rubber hose and copper tubing 
where indicated. Shellac all the joints 
carefully to avoid leaks. Fig. 7 gives de- 
tails for the cross-rod equalizer* mount- 



ing brackets, etc. Note that the rear end 
of the cylinder is connected to a cross 
member of the trailer body with a rod and 
turnbuckle so that the cylinder can be 
adjusted for stroke. Hook up the brake 
rods or cables to the equalizer and you 
are ready for a try-out. Go out on a road 
where you will not interfere with traffic. 
Adjustments are made by taking up on 
the brake rods the same as is done when 
taking up the rods on mechanical auto 
brakes* 
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Piston Rings Easily Compressed 
with Fine Wire 




tn on emergency, a length of wire can tt used to 
compress ring? to slip a Distort into ffifl cylinder 



If you have no piston-ring compressor 
at hand when installing pistons in a mo- 
tor, try using a length of soft, strong wire 
as shown. One end of the wire is fastened 
to one of the cylinder-head stud bolts pro- 
jecting from the top of the motor blocks 
after which the wire is given one turn 
around the ring as it rests on top of the 
block. Then merely pulling the wire will 
compress the ring.—W, Hockert, Chicago* 



Die Ornaments for Control Knobs 
of Car Radio and Dash 

If you have a die-shape ornament on 
your gear-shift lever, radio and dash- 
control knobs to match can be made from 
white or colored dice. File or grind one 
corner of each die flat and then drill it to 
fit tightly over the shaft of the control* 



In use, one end of the tool is driven onto 
the projecting end of the stud bolt, and an 
adjusting screw t made from a piece of iron 
rod the same size as the stud, and fitted 
with a lock nut, is driven into the other 
end, after w r hieh a wrench is used to turn 
out the stud bolt. 



Small Copper Tubing Flared 
with Acorn Nut on Bolt 

Mechanics who 
frequently have to 
flare the end of a 
copper or brass 
tube can make up 
a set of tools to do 
the job from a few 
carriage bolts and 
acorn nuts. Drill 
holes through the 
shoulders of the bolts to take steel pins, 
which serve as handles, and drive the nuts 
tightly on the threaded ends* 



Truck Tailboard Held Level 
with Sliding Bars 




Heavy iron harm pull out from under truck body to 
support t oil board level urith the floor 




Stud- Bo It Setter Protects Threads 




fLflWyE Gtt 
CVUNDER HEAD 



SCStEw 



LOCK NUT 






An efficient tool 
to remove or drive 
slud bolts is eas- 
ily made from a 
2-in. length of 
hexagon-shaped 
steel. The steel is 
drilled trans- 
versely through 
the center and is 
tapped to screw' 
onto the stud bolt. 



Truck drivers who want the tailboards 
held level with the floors of the body, will 
And that a couple of heavy iron bars, 
which slide in brackets under the body, 
will do the trick. The brackets ore made 
of heavy flat iron, and the bars are bent 
downward at right angles at the ends, the 
bends at the rear ends serving as stops 
ond those at the front as hand grips* 

Vulcanizing Auto Tires 

Heat used in vulcanizing automobile 
tires has a tendency to stiffen the tire and 
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cause a noticeable difference in the riding 
quality of the can This trouble can be 
overcome to a certain extent by using the 
tire immediately after a repair has been 
completed. The flexing of the rubber will 
soften the repaired spot and tend to pre- 
vent permanent hardening. 

Insulating Horn Wire in Column 
of Steering Gear 

If you have 
trouble with the 
horn and other 
wires short-cir- 
cuiting where they 
pass through the 
steering column, 
try insulating 
them with ■‘spa- 
ghetti’' tubing. This can be obtained at 
almost any radio repair shop. Do not use 
rubber tubing, as oil and grease in the 
column will soon cause It to rot. 

■ — C. Petlrich, Bronx, New York, N, Y* 



Hole in Side of Pail to Pour 
into Small Opening 

When it is necessary to fill a radiator or 
gas tank with a can or pail, and no funnel 
is available* punch a small hole in the side 
of the pail near the lop. Then you can 
pour out the liquid in a small stream 
without spilling. 




It'* rosy to fill g radiator with a pail if you drill a 
tmall halt in one side 



This Glare Shield Is Adjusted 
Across Entire Windshield 




When j'ou meet a ear with glaring headlights , just 
pull this shield in front of your eyes 



Sliding on two lengths of Fine wire 
stretched across the inside of the wind- 
shield, a rectangular piece of colored cel- 
luloid provides the motorist with a glare 
shield that can be moved quickly to any 
position desired, The wires are fastened 
under screw heads holding the corner 
molding on the body posts, Each wire is 
run through two holes drilled in the shield 
as indicated. The shield can be fitted with 
a small drawer pub or knob. 



Cleaning Sleeve Connectors 
of Tail-Lamp Wires 

Here’s a tool for cleaning sleeve con- 
nectors used on stop and tail-lamp wires 
of Ford cars, which often become corrod- 
ed or blackened 
inside so that cur- 
rent cannot pass 
freely. The tool is 
nothing more than 
a flat-wire hairpin 
or bobby pin* A 
short section at 
one end is turned 
upward at right 
angles* and is 
twisted slightly. This causes the flat end 
to cover a wider area when turned inside 
the sleeve. 

— E. T. Gunderson, Jr,, Humboldt, Ia + 
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Hose Cutter "Drills” Holes 
to Attach Heater Fittings 




KftU 1 nan gurc&Ty e-uf clea n in radiator hose and 

other rubber vCPttSv ri*t with this toot 



For cutting holes in radiator hose and 
other rubber accessories, a tool made from 
a piece of flat steel and screwed to a short 
length of broomstick or a dowel, will save 
time and do a neat job. After grinding one 
end of the blade to a curved cutting edge 
and drilling it for wood screws* a long 



wood screw is driven part way into the 
end of the broomstick and is then ground 
to a point to serve as a center or pilot. 
Of course, the diameter of the stick or 
dowel determines the diameter of the hole 
cut, — M. J. Schram, Sayville. L + I. ( N. Y„ 



Sun Visor Controls Ventilation 

On hot days 
when a direct draft 
of air is wanted 
while motoring, it 
may be had by 
proper adjustment 
of the inside sun 
visor* In cars with 
windshields that 
open* the visor 
can be swung down so that the air, in- 
stead of sweeping along the ceiling, is di- 
rected downward on the driver, If the car 
is ventilated by pivoting forward htilves 
of the windows, the visor can be swung 
around parallel with the side of the win- 
dow' opening and adjusted to direct some 
of the air down toward the car floor* 

— C + E, Packer, Chicago. 
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The Next Issue 

WEAVING FOR FUN AND PROFIT ON HAND LOOMS 

f 

Fun and spare -time money are yours after a little practice on any one of the 
several kinds of hand looms described in this story. Ranging from a simple 
one made on a board to a fairly elaborate table model, the looms are home- 
made, and you 1 !! be surprised at the weaving speed you can attain. 

ARE YOU AN ADMIRER OF TOOLED LEATHER? 

IPs no trick to tool artistic designs in beautifully colored leather pillows, belts, 
purses, etc. f once you have learned a few secrets of the process. 

TURNING ALABASTER IN YOUR LATHE 

Beautiful vases, lamps, clock cases, ash trays and other things are turned from 
alabaster in your woodworking lathe with regular turning chisels. 

CAN YOU TAKE SPEED PHOTOS? 

Racing cars* trains and other speed thrillers are easy to photograph if you 
know the tricks and fit your camera with a few inexpensive gadgets. 

“DRY-ICE" CABIN CRUISER 

A 17-in. model propelled over the water by means of gas escaping from an im- 
mersed jet. Gas is generated by Dry Ice melting in its four “boilers/* 
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FLOYD STIMSON [above), between puffs of his 
Camel describes a typical parachute jump. 'T ease 
out of the cockpit,, holding onto the edge as I 
stand on the wing hooking one foot behind a 



strut wire, Then I crouch down and dive over, 
headfirst* I watch out for getting cracked by the 
tail* I crouch down so if the tail should hit me, it 
would only strike my foot, 1 usually make 2 or 3 




FLOYD STIMSON 
OFFICIAL PARACHUTE 
TESTER -BAILS OUT 
FOR THE 1060th TIME! 



ts! f»aa 
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FENCING BOUTS are won mainly 
on quick response. In the words of 
Joanna de Tuscan, U + S. Women's 
foils Champion: 'Being alert counts 
ici fencing. One reason I prefer Cam- 
els is they never jangle my nerves,' 1 



LEARNED TO SWIM in a jungle 
river, Leonard Spence, 5 times U. S. 



breast ‘Stroke 



champion. 



smokes 

steadily, "What cigarette ?" he says. 
"Camels. After a hard swim, I turn to 
Camels and gel a 'lift' in energy. " 



When writing to advertisers plmse mention Popular Mechanics 
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turns. (In the next picture 
lleyd has completed a turn 
and straightened up. ) When 
I'm facing the sky, I pull the 



rip cord. It's a sweet feeling when 
she blooms open. It's like having 
a seat in the clouds— with the 
earth rushing up to you.” Floyd 5 



work is no job for a nervous man* 
His cigarette is Camel — has been 
for 10 years. He says; “They don't 
frazzle my nerves/' 




BENNY GOODMAN 
SWINGS rr EVERY 

TUESDAY NIGHT! 

Tunc in ' Htir 1 lac trio — ihi> 
quarrel re - and a]] of Benny's 
hay* swine 1 he p-upuLir favor- 
ifts, Tuesday s-8:3<5 pm E.S.T. 

era E. D*S,T.:, 7 30 pm 
C. S.T.. 6:30 pm M„ S.T.. 3:30 
pm P.S.T., over WAJitTCnS. 



Dangerous work '•yes — but 
Floyd Stimson has the healthy 
nerves that the job requires I 



H E'S Sfepj: 

air well 



Stepped Out inro empty 
over 1000 limes — 
yet landed right side up every 
time. "My order is Camels/ 1 f loyd 
say 5 . "They're so mild I can smoke 
ail I want to, knowing that Ca rnels 
never frazzle my nerves. It seems 
as though there's no bottom in 
sight when I bail out — .rnd my 
stomach knows it, too/' Floyd 
Sti mson continues {right ), ” How* 
ever, a Camel helps me ease off. 
Carnets iff me right!” 






M/LD! 



■ Camels are made from 
finer, MORE EXPENSIVE 
TOBACCOS —Turkish a*itf 
Dome Stic — thjn any other 
popular brand 



r^i.rrhjfhf, jr-m, fl_J\ !t»rn,i 1! Tiiti.Un.. 

Wni.tvn-Sa.lThi, Si. {1. 



never get on your 
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Snapshots 



(Continued fr om pa ge 245 ) 




This pair of x It at era was snapped by « photographer 
in the audience of an rCe Carnival 






Lures do not lend themselves to angle pho- 
tography, of course. Never get into a rut. 
Just as a good newspaper reporter devel- 
ops a “nose for news,” the successful ama- 
teur photographer must develop an “eye 




Stand close to a locomotive and focus on its giant 
wheels for on angle picture giving a sens* of power 



for pictures." His eye must tell him which 
subjects make good angle shots, and which 
should be photographed in the conven- 
tional way. It's all in the point of view. 



Chfames and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope. 



A DYER T1SIN Gr-SECTI ON 
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Torture Chambers 

(Continued from page 190 

pound safe to see whether the papers in- 
side it will be protected from fire* If the 
safe doesn’t explode in the sudden hcat T 
they leave it a full hour. Then, red hot, 
they hoist it to the top of a three-story 
krwer and dump it into a pile of bricks* 
If that fails to wrench the door open and 
expose the contents to fire* they tip the safe 
over and give it another hour in the fur- 
nace. If the papers are burned, or thermo- 
couples show a temperature inside exceed- 
ing 300 degrees, the safe has “flunked." 

When you step on the starter of your 
automobile, U U.L." is protecting you. In 
factory or laboratory its engineers give a 
terrific drubbing to fuel lines, ignition sys- 
tem and exhaust of every domestic make 
of car. The gasoline line is shaken for 
seventy-two solid hours in a machine vi- 
brating 600 to 1,500 times per minute* An 
explosive mixture is piped into the muf- 
fler and set off by a spark plug, simulating 
a violent backfire* The muffler has to take 
twenty- five terrific wallops and still be 
safe and sound. And if your car doesn’t 
burst into flame tomorrow it is partly be- 
cause of the test they give your air 
cleaner. It is only incidentally an air 
cleaner, you know; its real purpose is to 
prevent a flare-back into the carburetor. 
In the laboratory they pack it with cot- 
ton, and set off a flare-back by means of a 
spark plug in the manifold. If the cotton 
is burned, the air cleaner is not properly 
guarding the carburetor. 

The Underwriters' Laboratories are even 
interested in your safety matches. They 
put a sample match on an anvil and drop 
a metal block like a trip hammer on its 
head. The match must not be ignited by 
shock Another machine tries to break the 
wooden stem, for safety matches must not 
split when you strike them. A dozen 
matches are placed side by side in a vise 
and lighted; if they sputter or spit flaming 
bits* they go back to the manufacturer 
unapproved* And finally, so that you’ll 
feel safe in leaving safety matches on stove 
or radiator, there is a heat ignition test. A 
match and a thermometer are dropped into 
a test tube which is inserted in an oil bath 
and heated until the match ignites. If the 
match flares up below the safe limit of 

(Continued to pafe USA) 




POPULAR MECHANICS ADVERTISING SECTION 



117A 




1 , f t s. i 

«A*“ v r,iay 

h-if. <*’ 1, “> nriioM 

SS^E* 

sBU, !“. 



ves “ 
act!**— 1 J 

WOUNT 

from *Vt 1 



t r 






#: 1 • 



■Sr*!: 






•w: 



K ODAK VOLLENDA in hand, you're 
ready for every picture that 
comes along— off-guard snaps, light- 
ning-fast sport shots, landscapes, 
close-ups, ratay-day pictures, indoor 
snapshots under PhotoiWds * * , 

B riIliant/.5,5ana8ti&mRt lens; 1/500- 
secortd Com pur- Rap id shutter. Negu- 
t ivea a re sharp, capable of ex t rente en- 
largement— especially when Kodak 
Pan atomic Film is used. 

See Kodak Vollenda at your dealer's. 
Weigh range and refinements against 
price, $44,50— you 1 !! say it’s the buy 



among miniatures 



Eastman 



Kodak Company, Rochester, N, V, 

ONLY EASTMAN MAKES THE KODAK 



DEPTH -OF- FOCUS SCALE (A) RotnUnpi outer 

rlnit shiiivN a harp -foe us riin^f? tor any 
dlulanciir combi nation, FENDER |B) . , , Olrt'ct- 
vl(;« r tyc-level typtu folds Hat when not Id use. 



YOU GET 16 PICTURES 
ON AN 8-EXPOSURE ROLL 




Kodak Ynl Eonria litvesymi 
1 6 pictures vach 1 A/l* s 

I 9/ lb i nc DU a raLt nt 
Kodak Film No, 127; 
Vcricforome, 25r; 
nr FanatoTTiic, JfOr* 

Yowr negatives are 
(Tit Lea Ely sharp, and ca- 
lf n hie of extreme enlarge* 
nudit ’’—especially when 
Kodak PanatnmEc Film 
has bt'vn uhiI, 




ACTION FRONT 

Actuated by push Imi- 
t o n + automatically 
opens camera, eiteuds 
bellows, erect* lens, 
and locks front firm Ly 
in correct picture- 
making position. 




TfAeti UTiifnj/ la advertwerjj pica se mention f^pttiar ilfeefajaicd 






118A 



POPULAR MECHANICS ADVERTISING SECTION 





(Continued from page 1 1 +jA I 



340 degrees, it^s not safe to leave around 
in hot places. To guarantee that your 
kitchen stove is foolproof, they set it 
against a corner built of black pine boards 




This machine "(orfures" lamp sockets and switches 
by turning them ofl and off ^Vtou sends of time* 



which will absorb heat; then they turn on 
all the burners. If those boards warm up 
beyond 194 degrees, the stove is not prop- 
erly insulated and might set the house afire* 
A special torture is reserved for your 
electric refrigerator* After undergoing 
tests for shock and tire hazard, toxicity of 
its refrigerant and safety of its com pres- 
sor, it is allowed to rest in a hot chamber 
until the entire box and mechanism have 
reached a temperature of 104 degrees. 
Then the freezer is turned on, putting the 
refrigerator to work at a punishing pace, 
while inspectors watch its reaction. 

Electric current as low as seventy-five 
hundredths of an ampere can kill you* 
The Underwriters' Laboratories play safe* 
They permit no more than one -hundredth 
ampere leakage from any electrical ap- 
pliance. They take your radio, juggle the 
tubes around as you would never think 
of juggling them, give the circuit a 500- 
volt shock and insist that under the very 
worst conditions the radio must not over- 
heat or catch fire, its insulation must be 
adequate and all hazardous current -car- 
rying parts must be inaccessible. If you’d 



rather feci safe from shock in using your 
electric washing machine, see that it has 
the ,( U.L/’ tag. Then you will know f too, 
that the wringer is not likely to scalp you 
or crush a hand. The Undcrw r riters re- 
quire automatic release of the wringer 
under pressure. Recently they put a ro- 
tary ironer through its paces and saw it 
perform acceptably until, in a last attempt 
to break It down, they locked the heater 
arm to the roller a few moments with the 
current on. Suddenly the cloth pad burst 
into flame. That ironer went back to the 
factory for some changes. The heater con- 
trol should have prevented any fire. 

So if you’re going to leave town and for- 
get that the oil burner and refrigerator 
and kitchen stove and movie projector, the 
toy railroad and electric fan and iron are 
all connected, better make certain they all 
bear the safety label of the Underwriters 1 




Ability of “air clean* r ft to prevent ftomes teaching 
carburetor of auto is tested by inducing a backfire 



Laboratories. The safety engineers don T t 
recommend that you take those risks* But 
if the household appliances are ^U.L.” ap- 
proved you know they've been tested un- 
der pretty rough abuse. 



C Whenever you find that you wish to 
know more about any article in this mag- 
azine, write our Bureau of Information, 
inclosing return postage. 




POPULAfi MECHANICS ADVERTISING SECTION 



119A 





Half & Half doesn't bite, even 
when the fish do- Cool as the 
sign: “No Fishing Allowed.” 
Smooth as a permit that gives 
you the right- Fragrant, 
friendly, full-bodied tobacco 
that won't bite the tongue — 
in a tin that won't bite the 
fingers. Made by our exclusive 
modern process including pat- 
ent No. 1,770,920. Cool and 
smooth. Smells good. Makes 
your pipe welcome anywhere. 
Tastes good. Your password to 
pleasure! 

1937, Tho Tolu«a Co. 



ibf.r 

mm 



Not a bit of bite in the 
tobacco or the Telescope 
Tin, which gets smaller 
and smaller as you use- 
up the tobacco- No bitten 
fingers as you reach for a 
load, even the last one. 



A L F % H A LF 

Sa£e 7>tf?e - T€t6<lcoo 

FOR PIPE OR CIGARETTE 



KTtliwj? jo arfi/crtiwra ideate mfuCwn Popvfar Mechanics 
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lof WORTH OF 

SAN I -FLUSH 

WOULD MAKE IT 
SO MUCH COOLER./ 



Wbun a radiator gets hot you lose power 
and you endanger your motor. Costly re- 
pair Lilia may result. Don’t take a chance. 
Sani-FItish cleans out automobile radiators 
in a few minutes* ^ou can do it yourself! 

Just |iour in a little Sard-Flush. (Direc- 
tions on the can.) linn the motor. Drain, 
flush and refill with clean water. Lime arid 
wale are carried away, Kusl and sediment 
are removed thoroughly. Sard -Flush can- 
not hurt aluminum cylinder heads or motor 
fittings. You'll find Said -Flush inmost bath- 
rooms for cleaning toilets. Sold by grocery, 
drug, hardware, and five-and-ten-cent stores 
— 25 and 10 cent sizes. The Hygienic Prod- 
ucts Company, Canton, Ohio. 



Sam-Flush 

KEEPS RADIATORS CLEAN 




AIRO MATTRESS 



Supreme Sleeping Comfort # 

A, iiome nr in o*o.p-tn ANYWHERE • 
ijetls and bunks, or lhp ground — tills famous 
*ir malin^H with the Jpttble iufted cells if Ives 
comfort supreme, Full resilience without 
hpriaipT*. Easy to Inflate: lasts for year*- mod- 
erately prif'ed, Al»>* star cintw^nn ior auUis. 
VmSLtH, chairs, etc. Catalog free. TRA1L- 
KK OWNERS: Apk t . ir special booklet 
dcpcrihina? DuaL AIRO ” ibe tnarvcloiH 
new i roller mattress. Don 1 1 wait; write 
TODAY. 

K 4 W RUBBER CORPr, Delaware, Ohio 

Df>pt. PM-0H 
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Thrills of the Navy 
Test Pilots 

tCofrtimicd from page ZZg j 

single -float seaplane is different from a 
big boat and the pilot makes a “stair’ 
take-off. pulling the stick back at the right 
moment and bouncing up into the air. An 
inexperienced pilot may try for hours to 
get a flying boat up into the air if the water 
is rough. He has to be told at just which 
angle to cut across the waves in order to 
get off. The big boat pilots haven’t any 
convenient wind socks to tell them which 
way the wind is blowing. The smoke from 
a steamer may be a guide and otherwise 
they have to read wind direction by hunt- 
ing for streaks of foam on the surface or 
by watching the spray pulled off wave 
crests. A dead calm in which the water is 
glassy still calls for a “hot n landing that 
lakes nearly as much skill as sitting down 
on rough water. The surface looks like a 
mirror to the pilot and he can’t tell wheth- 
er he is two or fifty feet in the air. If he 
levels off too soon his bad guess would 
wreck the boat, so he flies downhill as 
slowly as he can with power on until he 
hits. The shape of the hull helps absorb 
the shock. 

In a dead calm, also, a pilot may have a 
hard time getting off again. When the 
water is flat a boat sometimes can’t break 
itself loose from the surface. In that case 
the pilot taxis around in fast tight circles 
to stir up the water, then makes a fast 
take-off run across the circles. 

Being a surface craft as well as an air- 
plane, a flying boat gets all sorts of tests 
that no land plane is ever given. When a 
new Douglas flying boat is launched for 
its tests the first routine is to find out how 
it handles on the water. A full crew of 
pilots and engineers climb on board. At 
the controls may be Glen Moser, chief pi- 
lot, and alongside him Al Reid, co-pilot 
and engineer, Mike Hunt and another me- 
chanic stand by in the cabin, while Schuyler 
Kleinhans, project engineer* and several 
observers strap themselves into the seats, 

A good duck should handle just like a 
boat on the surface. First of all Moser 
simply taxis around on the water and 
makes left and right turns across the wind. 
He wants to know how much rudder con- 
trol is needed to swing the boat. Then he 
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tries turns usmg one engine as well as the 
rudder to turn the plane. From the; 'cabin 
windows the engineers watch the firing 
pontoons, which are retractable into the, 
wings these days, to find out whether they 
are large enough and strong enough to 
keep a wing from dipping under. 

No airplane has a reverse on it hut the 
big boats can sail backward down wind by 
allowing the engines to idle. Another test 
is to turn tail to the breeze and taxi slowly 
down wind. The big control surfaces of 
the tail are apt to catch the w ind and make 
the plane yaw around, and the pilot has to 
know how much control is necessary to 
hold a straight course. Next come the 
high-speed taxi tests with the plane 
churning along through the water on its 
step just under fifty miles per hour. No 
turns are made at these high speeds and 
the courses are straight runs into the 
wind and out of it. With unlimited water 
in front of him a pilot can lake off with 
the wind behind, something not recom- 
mended for land planes, 

The first few flights are made with no 
other load but the crew, merely to loam 
how the boat handles in the air and to 
check the instruments and controls. Usu- 
ally small details have to be adjusted and 
after that whole groups of tests are made 
while the boat carries increasingly larger 
loads of lead bars. The engineers want to 
know the safe minimum flying speeds for 
all loads, rates of climb and descent, take- 
off time, ceiling and maximum speeds- To 
check and calibrate the air-speed indica^ 
tors the pilot races along a speed course 
marked out on the beach with a stop 
watch in his hand to mark his elapsed 
time. With a full load of 28,500 pounds on 
board, one of the new twin-engined 
Douglas boats climbs 600 feet per minute 
and has a high speed of 185 miles per hour. 
Flying boats can lift heavier loads into the 
air then land planes because they have all 
the take-oil room in the world. 

Just like other large surface boats, fly- 
ing boats have watertight doors in their 
hulls. On the Douglas the six different 
compartments are sealed with light strong 
doors that can be closed or opened in a 
few seconds, A lightweight collapsible an- 
chor, a bilge pump, life belts, boat hook, 
and signaling flares are included in the 
marine equipment. 
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NEED SAFER LIGHTING 



w* V 




R ECENT futures iml irate thal 
- the niffhiiime apro acci- 
dent ra te IS SI i II gn inn u p. whi k 
rhe day t i me rate is r o i ng down, 

No wonder when 3 oat of 4 

cars need safer lighti ng3 When 
3 out of 4 motorists are not 
getting as good lighting as 
they could get from the amii- 
ingly precise and efficient 
optical system provided by 
their headlights I 




It pays to look for tb* 
G-E trade mark u-htw 
you hay auto lamps* 



TAKE THIS EASY STEP 

for safer driving at night 



Drive your car to a G~E 
Mazda Auto lamp 
dealer and ask him for 
"Safety Lighting Serv- 
ice.” This means: 

], Cleaning Itmti and 
reflectors , . - which Will 

bring you from 25 to 
130# more light. 

2. Chicking and aiming 
headlight beams , . .tO put 

tight on the road where 
you need it. 



3. ftiplocing h la cleaned 
or burned-tiifl bulbs with 

new G-E MAZDA Auto 
lamps, to give you 
better light for night 
driving. 

Remem ber„ G -£ MAZDA 
Auto lamps are ap- 
proved by all car manu- 
facturers and are in 
most new cars when 
you get them. General 
Electric CQmpany,Nda 
Park, Cleveland, Ohio, 



GENERAL # ELECTRIC 

MAZDA AUTO LAMPS 
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NEW Light Weight Paint Sprayer —Only $ 31.15 

■/* H-F, MtHor AC 110 VoH?. fill Cfdoi- complete 

S tiieH. rosy wny U? pnrnt flcrps«itif, furniture, re- 
Latera, nmrhJ rw. L ry— jr>yLl>< nq— m Factor E4 A. 

Sturm-, SchouSif, lE'.wp-Ll.-ilii. IHlLro IlL.ILaLiiK-i. L"tc : 

Snuil], compact, Carry siny w-Ihtv, Veufhl 4-1 IliiL 
f'nm-p^otii wLlh Spu-Jiy Q|in; 1 it nu Hfmp, fUUT 
fSTiAltAN'TI-J-TD. Only flfi] .15 f.cii.U. ChlPiftn, 
Dcyoilt. ILHiliwd C-tJ.D.i or *s* yaar dealer. Frog 
Clef ill r. Idea Ptunp Co.. Ofpt. pJ f 801 Washington 5t_. cHituga. *11, 



PHOTO 



»ini ,*■ km . 

— t ., l'b* lit*a Pkrilii 

BUhrni I* AUTOMATIC. N-. aspirate fi* 
wftH'. AIm twin dtr 4B-..M COM- 

PLETE, InlwMtia* iireui»r 
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/ New Progress in 
6 ' Fireproofing 

(Continued from page 2S4> 



gas ignition. Several tests arc based upon 
the probability of ignition from a given 
heat source within a specified time* or 
upon persistence of flames or glowing of 
the wood after removal from the source of 
heat Measuring the time required for a 
flame to penetrate a piece of wood has 
been another common test. In other tests 
the height of liame from the burning wood 
is taken as the measure of inflammability. 
Heat insulation* which is closely related 
to flame penetration, is another test. The 
depth of flame penetration in, a board and 
the time required for a loaded timber to 
fail when subjected to flame also have 
been used for fireproofing tests. 

All of these tests show differences in 
fire resistance of common wood and fire- 
proofed wood, but because of so many un- 
controlled conditions the tests lack defi- 
nite units of fireproof measure. Lack of 
standard tests has been the greatest bar- 
rier to progress in fire -treating wood. 

Technicians of the U. S. Forest Froducts 
Laboratory recently developed a test 
which has won the acceptance of the 
American Underwriters’ Association and 
fire-department experts throughout the 
nation. It is a simple fire -tube apparatus, 
consisting of an open galvanised- iron tube 
in which a specimen of wood is burned 
while suspended from a balance arm. The 
fire tube is about fifty inches long: the 
wood specimen about forty inches long* 
three-fourths inch wide and three-eighths 
inch thick. A gas flame is applied to the 
lower quarter of the wood specimen for 
four minutes. To the balance arm is at- 
tached a pointer which indicates on a 
scale the percentage loss in weight as the 
burning proceeds* The temperature at the 
top of the tube is measured by a thermo- 
couple type of pyrometer. As the wood is 
decomposed by the flame the coals that 
drop are caught in the bottom of the tube 
and their tendency to continue to glow is 
noted, A burning temperature of about 
1*832 degrees at the base of the tube is ob- 
tained with a bunsen or gas burner, ad- 
justed to give a blue flame about eleven 
inches in height. The wood specimen is 
suspended vertically with its lower end 



In sunshine bright. 
When roads are hob 



Your lubrication's 
On the spot. 

So plery it safe - . . 

Be well advised! 
Insist your car 
Be Pennzoil-ized ! 



Free; — A ttractive, reflector -type safety a Eg* 
mil for your CJirT Just print your name afid 
addrtit on a pent card and sand to Dept. J, 
The Femuoil Co.. Oil City. Fa. 
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about one inch above the top of the burn- 
er. A little more than ten inches or one- 
fourth of the wood specimen is subjected 
to temperatures of between 1,700 and 1,850 
degrees and the upper half to tempera- 
tures of 375 to 500 degrees. 

The wood specimen is thus exposed to 
temperatures ranging from those existing 
under severe fire conditions down to the 
approximate ignition temperature of wood. 
Under these conditions untreated wood 
ignites quickly, flames spread along the 
entire length of the stick which loses 
weight rapidly, and temperatures of 1,350 
to 1,500 degrees arc built up at the top of 
the tube within three or four minutes. 
But a specimen of fire -treated wood ig- 
nites with great difficulty, if at all, its 
lower end chars slowly, it does not spread 
flame or bum beyond the igniting point 
and causes little increase of temperature 
at the top of the tube. 

The test shows that by means of proper 
impregnation by fire-resistant chemicals 
wood can be used widely in fireproof con- 
struction. The fire-tube test is being sup- 
plemented by fire performance tests upon 
built-up assemblies. For the build-up test 
technicians of the Forest Products Labo- 
ratory have developed iron- inclosed air- 
ventilated gas burners equipped with 
thermocouples placed at intervals of six 
inches to three feet throughout the struc- 
ture being tested. An entire door, window 
sill or wall or floor panel is placed in the 
oven, and maximum ignition temperatures 
are applied to its various parts for long in- 
tervals, sometimes as much as four hours 
at a time. Records are kept of loss of 
weight, flame-spread, conductivity, and 
areas of combustion. Entire doors or struc- 
tural panels can be fire-treated to a point 
where there is no flame spread and where 
loss in original w r eight is as low as eight- 
een per cent. 

From a building standpoint it is now 
possible to make a building largely fire- 
proof by using as little as ten per cent 
of fire- treated timbers at various points 
where fire is most likely to break out, sills, 
eaves, inner walls, stove or furnace bases, 
electrical connectors, etc. Plywoods and 
fiberboarding are being manufactured 
which are more fireproof than asbestos. A 
great deal of study js being given to fire- 
proof roofing. 
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POLISH 



w, 



£ make this 
generous of- 
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A new sponge made fSilke 
l ayort of Cellulose. Soft, 

durable, sanitary* 

gbwrbcnt, 



fer so that new 
thousands of car 
owners will try 
No* 7 Duco Polish 
immediately, and 
see bow greatly it 
improves the ap- 
pearance of the 
car* You should! use 
No* 7 Polish on 

new cars as well as old* ft keeps new cars 
beautiful and restores the colo rand lustre of 
old finishes dulled hy grime and Traffic Film- 
Now we offer a Du Pont Cellulose Sponge 
(2 5c size) FREL to everyone who buys a pint 
can of No. 7 Polish. (Offer good in U. S. 
only*) This sponge, created by du Pont 
chemists, is ideal for bath and household 
cleaning, as well as for the car* *Sec your 
dealer WHILE THEY LAST! 



GRIME DOES NOT PAY 
... USE No.7 





Puttinf sffctfum film into ffnafyimj tor 

microscopic s(irJy 
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y l rt j* 'S * 

yi> * Hunting Treasure 

tjCo ntiraied from pag e 205) 



EASY HOME 
METHOD 
RIDS DOSS 
OF TAPE, 
ROUNO 
AND HOOK 
WORMS 



With th* “No Guess*" Pulvex Cap- 
sules, yen need know nothing; 
about worms, yet you can easily 
worm your dog at home . . ■ posi- 
tively free him of tape, round and 
hook worms . * ♦ without gassing, 
gagging or harmful effects. 

Protect youf dog a gainst incomplete 
worming or your unf ami Parity wiltl 
worms; use Putvei Capsules, the 
only complete treatment in one 
package that expels all three types 
of worms. In puppy or adult Size, 
75c, At all pel, drug and dept, stores. 



able mercury-vapor lamp like the ones 
used for artificial +t sun” baths, or even 
from an electric arc flaming between iron 
electrodes, you can detect instantly any of 
the hundred or more minerals possessing 
this property. Under the black-light ra- 
diation, livid streaks on the rocky walls 
will betray pay ore. Miners in several 



BALL JOINT 

AUTO TRAILER COUPLER 

Rocky Mt, States We^t, Sit 2 - 3 . I'cstpaid 

ADJUSTABLE $ 
BUMPER HITCH 

This hitch can be rut on. taken off. or jLrtfimh*d to 
C fllJIrFenl positions with a wrench. Postrud, 
11.35 without haiL iltorky ML BtH*a Writ 
ti. 30. 1 Writ! lar catBlcc on lr 3 1 Mr hirin'** and cmlflC l«l hn . 

• W* Sp*ci*Ui& fit Trail** A 

Eifjter with or tvit fm?at flYafcei W 



PULVEX 



Uinbixaiion Tnatmint 

WORM CAPSULES 



Z AG ELM EVER AUTO CAMP CO. 

1*7* S. Kanry Sk Bay City* Mich. 




. o pporl u pij ly I? !?irn as much *■ S3-.E 
lot A tew minutes of your ip*(e time, String 
ydtffpwii racket audios# money. Tennis 
players need rcsIriftOrLug frequently. Every 
4l ringing means profit let you. No experi" 
ence needed — we teach you tigw. XOMGUT 
£quipm*M makes it easy. Costs practically 
nothing to start. Easy WDlk, Begin NOW 1 

pjj CC Write today and wo will send yott 
“ ^ SiBi Ff 4 -e our new lew prices of TGM- 
GUT ^'CsuiLTeated"' Tennifl aud Badmin- 
ton StrimJ-'i, Restfinging Equipment and 
« complete lin® of Racket frames. 




tungsten mines near Rands burg, Calif., 
use the argon bulb or the iron arc to out- 
line the veins, since the ore looks no dif- 
ferent from barren rock to the human eye. 
They also find it a help in sorting broken 
rock and picking ore from worthless rock. 
It’s a quick method of prospecting for cer- 
tain metals, and makes it worth while to 
stroll through abandoned shafts and flash 
the black light upon the walls. 

Another trick is to turn a blowtorch 
upon the rock and examine rising vapors 
by shining the black light through it. A 
fluoroscope like that your doctor uses 
when he studies your chest with the 
X-ray, gleams a weird green under the 
black light; but if cinnabar is present, 
mercury vaporized out of the rock will 
cast a dark shadow on the screen. 



C[Our Bureau of Information will answer 
questions regarding articles in this maga~ 
zine, if accompanied by return postage. 
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Forecasting the Weather 

I Continued from page ZI3 
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whether the forecasts are for fair or dull 
weather. 

Air-mass analysis got its start when it 
was learned that large portions of the 
earth’s atmosphere, covering as much as 
several million square miles and extend- 
ing to heights of six or seven miles, have 
rather uniform characteristics. Usually an 
air mass from the polar regions is ex- 
tremely cold and dry while an air mass 
moving up from the tropics is warm and 
humid, These air masses frequently col- 
lide and the dissimilarity of the air in the 
two masses results in atmospheric dis- 
turbances along the boundaries that sepa- 
rate them. Cold air is heavier than warm 
moist aii% so the polar air mass begins to 
slope in under the warm mass, pushing its 
outer fringe upward. This slope between 
the cold and warm air Ls usually at the 
ratio of one to 1Q0, so that if one were 
standing in cold air 100 miles from the line 
where cold air is meeting warm air at the 
surface, he would find warm air one mile 
above him. 

There is a continual struggle going on 
between these polar and tropical air 
masses or currents. The usual result of 
each meeting of two different masses is., 
clouds of precipitation, caused by the 
boosting upward of the warm air to alti- 
tudes where the moisture starts to con- 
dense. 

This is a rough rule ~of- thumb outline of 
the air-mass system. To accurately gauge 
the weather by it, forecasters have to as- 
seinble on charts hundreds of reports 
coming in by radio and telegraph from 
airplanes, ships and ground weather sta- 
tions. Each air mass is different, but on 
the charts the migrations of the masses 
may be plotted several days ahead of the 
time that they reach a district, and in that 
way the probable weather disturbances 
and their probable times of arrival are 
anticipated. 

“Climate is merely a summation of 
weather, and weather from day to day re- 
sults from disturbances along the atmos- 
pheric fronts,” says Dr, Krick, “This gives 
us a start in attempting seasonal weather 
forecasts, for if the semi -permanent at- 
mospheric fronts during the seasons of 



(Continued to page 120 A) 



HAVE YOU TRIED THESE 
PRACTICAL HOME USES OF 
GENUINE MASONITE? 




* NofflKnftimtn End hundreds of ways to achieve 
beautiful, unusual affects in the home — with Genuine 
MASONITE. In the hallway shewn above, the neat mir- 
ror tram# is Masonite Tempered Presdwdod with 
sanded edges. The- radiator cover, impervious to tem- 
perature changed is MASONITE TEMPERED PhESDWOOO. 




ft The bat hreem walls are MASONITE TEMPERED PRESO- 
WOQB. Two are enameled, end two are clear-varnished 
to produce a smart two-tone color scheme. 




* These “flush" door* are regular door* with MASONITE 
TEMPERED Presdwood glued to each side. They not 
only offer a neat, modern appearance, but alio provide 
surfaces which can easily be kept spotlessly clean. 



4 Why rat dlicnhmr the many ImpravtUtHtU ]T»I> can nnafco Fn 
your hem# with Genuine M* so kite? Mail th* ecu pee for fact 
urn pin and data! It about M AtOh ITS*— THE Woeplft WOOD or it 
Thousand Uses. 




MASONITE 



MASONITE CORPORATION 
Department PM-(t 

I i i W, Wuhington St„ oiiicsgit, Ml, 
Pkftw iced me FREE sample* *f 

Genuine MASONITE and ncre In- 

formatlw aboyt THE WONDER 
WOOD OF A THOUSAND USES 



Address 








City 
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Catch Fish!'?; .- 

lib-, Mink, MUBlEFSta. wL|li 
our new n i-lrj: Im*c tratvanteed 

STEEL wire trap, vvmtlur OWFUItE TRAP OFFER iiu(] nariiih! 
Cfltakic. SI Bst of ourfoffiOW l-'lah Matt TREE to I ntrcid cicC uUIT traftf . 

WALTON SUPPLY CO„ JSDl JUNIATA AVL, $T. LOUIS, MO, 



Saw-Filin 



Pays Up to $2 or S3 an Hour 
— Start in Spare time 

Sft r-XrKHtLMfK KKKTJEU «ci Ik ! iiint, Lind n.m] 
r«r-ul:.r * Llk Ftlt.KV A iHmHuEir !*■■■ > ilrl J. W. 

A ndat-wir?, "Ti'thb. * F-ILri.. '''M.Y 8 hrnlllL ^ 1 1 whk Hn m J itHf 

■.ad L K in 1 ^l^li "lilt-. 'i E ji wn F- , :-h n h r of , klk< 

11 m. il^.uir." hu .1 Ir.rfp.-.M . | '.||iIb 5 jl, U- nl.-*w full |]E|F 

IlfHl bv Ltidint Sjw 

AUliih bwUU, Hinn>odli ili-.l '■> !?j-|iwirUI 

► Md rwwdr itopq *H s Mii»k - > 

I. MV YMf ID'' Nil r( F(*!ilh- PnaErnfd liTl-afr 
Hiid ipecial y<fij vf EtJur !’*■"■ 1*&>- 



FOLEY MFC, CO. 816-7 Foley BJ4g. 

11 IHAln It., H.t., Rflh„rlc*p*lEX, IVItfllL 
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SAXOPHONISTS 

YOUR MOUTHPIECE WORRIES ARE OVER 

w i:! n mir new double n . ne rti am l »•? --nv , phone iraiiu h- 
pleWr Ti^n fteparare funf rli:Li!i bt-ps in Ft pad of erne, 
is™ Cut.) wiiju a womiorriJi riiiTfjrem'p this nmiwst. 
Ritt^ fitlier like It B&irirlfijlly miMte fnim finest hard 
rubber rod. Velvet stiMUJth preclaissn machine Ciicltitfs. 

PRICED SO LOW ALL CAN PLAY THIS 
NEW MARVELOUS MOUTHPIECE 

Ahn Hai. ia.ro i, Tcitur Sai. ja.rrf) wmktcrful clarinet 
nuniiiiEiit^.'n. I'nd y.sur worries, muter mw, 

H]j||i|K'd c '.(* u. at.vwberc plus pnatuEc Give ninkc 
id Liim r clu-w. medium or ofien lay. ( 5 W% pJjip open 

rMtasssi 

MONEY RACK GUARANTEE 

Piny Li ff>r tbrrt- days, IT m.it (lie Imhj‘ 1 MafVt luilk Ed ■ dthplMf 
yuLi ever pill -i. fret I on. glvi^ yrm n bniger end more beautiful 
tCBtic frum top T«j biiltijiu. return it, We ll rdumL 

HARRY E, O BRIEN & SON 

Dept. P4, P. 0, Bob ij?t, Indiana polity Ind. 

A maker d? over 1D0.DDQ mpcs, 25th Year. 



HOMEBUILT WINDCHARGERS 

Wind power Elect riclis 1 ft*r lJtiliif. U&iIIq. M ■ tore 
and ISflUrry Cljargimt- Krnd tor coprrlalilcd 

l.umkJi i "|>vpr liiil I'yers still Plant." (Ithured *ftrr 
thrL« j-tai-s »«ucL Wind Power Is Frew. Um ](.• 

CURRIER MFG, CO, 

422 Terminal Minneapolis, Minn. 
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the year can be anticipated the kinds of 
weather associated with them may be de- 
termined, and thus the climate of the re- 
gion. 

"Although the climate of the earth is 
not changing appreciably over long peri- 
ods of time, certain departures from the 
so-called normal weather occur from year 
to year, such as the floods in the Ohio val- 
ley and the frosts in southern California 
that happened last winter. These devel- 
opments are explained and in fact were 
anticipated by a shift in the semi-perma- 
nent fronts that were observed in the 
spring of 1936, 

“When the causes of such shifts in the 
principal atmospheric boundaries can be 
determined we shall be able to anticipate 
long in advance the abnormalities that re- 
sult in seasonal weather. Then these pre- 
dictions should be just as accurate as the 
present forecasts of the day-to-day 
changes In the weather.” 



Big Terrestrial Globe Clock 
Has Lighted Numerals 

Lights in the dial around a large terres- 
trial globe clock in a Boston building indi- 
cate the hours by large Homan numerals, 
* and minutes by smaller Arabic numerals 
around the edge. Hanging in the foyer of 
the building, the clock is controlled by a 
Telechron motor* causing it to keep time 
in synchronisation with alternating elec- 
tric current, A twin celestial globe at the 
other end of the foyer indicates the day 
of the month. 
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Caution! Danger Ahead! 

< Con tinu ed Ifmi pne 1ST) 

tomobiles and more than one-third in- 
volved striking pedestrians, But don’t 
pick off a pedestrian instead of a car if 
you must hit something. Hitting pedes- 
trians caused nearly twice as many deaths 
last year as hitting other automobiles. 

Since you’re a pedestrian the minute 
you park your car, perhaps you can profit 
from the mistakes of last year's pedestrian 
victims. About twenty-eight per cent of 
them met death or injury while crossing 
between intersections, more than ten per 
cent while crossing at an intersection 
without a signal, and more than six per 
cent of those kiUed and thirteen per cent 
of those hurt were crossing at a corner 



against the light. And nearly twenty per 
cent of those killed were walking on a 
rural highivay. The lives of another eight 
per cent were snuffed out as they came 
from behind parked cars, and this foolish 
practice also accounted for more than 
eleven per cent of the pedestrians injured 
by automobiles. 

“Something was wrong with my car/ 1 
says the driver after a smash-up. Perhaps, 
but the 1936 accident figures indicate that 
the chances are that something was wrong 
with the driver. More than ninety per 
cent of cars involved in accidents last year 
were in apparently good condition. But 
poor brakes, glaring headlights and punc- 
tures or blowouts were the defects which 
resulted in the most deaths due to faulty 
cars. The lesson here is obvious — keep 
brakes, tires and lights in good condition. 

Here's something else to ponder over. 
About eighty^five per cent of fatal and 
non-fatal accidents last year occurred in 

(Continued ta page 123AJ 



LOOSE HANDLES 

QUICKLY MADE TIGHT 



M IX a little SmoothOn Ho, 1 
into a putty, put this into 
the opening, force the parts ten 
gethcr. and in a few minutes the 
metallizing of the Smooth-On 
produces lasting tightness. Such 
repairs cost only several cents 
each and save many dollars 
otherwise spent for renewals 
that, are no better. 

In addition to quick, effective 
replacement of loose handles 
and knobs as suggested in the 
sketches, Smooth -On No. 1 en- 
ables you to stop leaks at cracks 
and joints m steam pipes, radia- 
tors and boilers, in water pipes 
and tanks, in gaa pipes, in auto- 
mobile radiators, engine water 
jackets, hose connections and in 
gasoline and oil lines, to make 
loose bolts, nuts, screws, etc., 
permanently tight. 

Smooth-On N T o* 1 after set 
and metallized holds water, 
steam, gasoline^ oil, etc., under 
any pressure, and may be applied 
with equal success to any metal. 
It is also used for anchoring and 
taking up looseness, and holds 
in masonry, tiled walls, slate, 
wood, etc. 



Home ^ Auto 
Repairs 



SMOGTH’OH 



□h 



iMOVTH-fJfr 



Writ* for 

FREE BOOK 



By doing 
v o u r o w n 
household and automobile re- 
pairing with Smooth-On N T o. L, 
all the Smooth-On rn pairs you make 
in n year will probably coat yeti Iona 
than any one of them made by it pro- 
fiMsionfll mechanic — and you will be 
surprised si the anae of applicat ion and 
the number of pieces where Smooth- 
On eaii Save money. 

Keep a can of Smnalh-Gn No. 1 in 
your tool bos and be ready for cmcr- 
gencics. Do your own repairs UK wtsd 
at the end of the year you will find 
that your effort!? hpve beta liaud- 
Horncly rewarded. 

The free Smooth-On Ttepair Hoot 

fdvea full instructions. 

Get .S m oath-On No. J in J'-pr-., 1 -i&. 
or S-fK Ktti at lujareit hardware stare 
or if nezpjflory direct from us. 



SMOOTH-ON MFC. CO,. i>*pi. 37 

571 Cummuncpaw JrrMiy City, N* J. 

Please send the fnjo Smooth-On Repair Jiook. 



Name 

Address, 
S-37. . . . 
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DIESELECTR1C PLANTS 



MAKE YOUR ELECTRICITY 
FOR It PER KILOWATT 

Mali? jr'uur own nlccliic liglit 
and puWi-r the HH Die-se] Wny M 
vv M li WITTE Die^ckrtrio 
Plants, ltiOQ, ISOOO Of flDOO uAltF* 
for I r- s Th a tj O ]■] C KNT pt-r 
li 1 TJ iW ATT oil flji-np Jioa*tx- 
plonive i ueL UOvoliA C. or 

I>.C. (Or direct LijcliUnj;, volt 
for liaUory opumiii m. Ctiarp- 
irijtetiat* lowered 75%. Finally 
in^tul ]tficl ui fttaal] ^pnre. Atao 
atntioTjiiry Ditist] Engines 3, ft 
jiml Id H. I 1 , lac il I>]lhlJ for 

174 C Oakland A VC. 




Economy aurj Safety. 

Kansas City, Mo. 



WITTE ENGINE WORKS 



G 



overns 

OF ANY GAS ENGINE 



»nw cf ... 

? J'K'K* (.TnlK-prtaJ Gowo-fUii-- Juir| itkV( r L 

j-.. n-it i.riLL that runt- Bl*J*fliPy crknipti (* C^CCl 

;.r> ^ Icctrl c welder. Arm! Efeflt'l BO*nc 
U - ‘1 lor I IrtMf lltm-d ft'E iRfSlillfl- 

J'LtMxv UiUvtk’SPil t.icyL-rmu'« ill's KtstEHl- 
ard CurtU'Lilfl on tr.Tfi^LInc i«r 

7' ijt i m isc\x — for c I l 1 -' - tree ! i ^ li I ■ 
m:: jiJfliilK:. rcfri{ t rjiocif. r unlta. .ilr firm* 
pr*s&ytr», frerj ^rlnUcja, htus-L*. «4H* 
kill I In. wctilci s, etc. 

Fieri* UdH'f'ii f:ckWf»Kncirs see ItiC 

tj me- fflyiiftm n*Ml Kar«:jn*l i». 

MiinHj' E» each CtVXhi't- i.i y.-piTri. I I, 
iPiJ lniiiLriiiltf miliei- hi Lie It iJ raven , 

s i C her V ui" flat. fiiHily I ri 3 till led amd never ,. . 
i“r| i ial : i'.! flit" Cli.se r> , i;;iS;iLn :i cf rq-K-ed nnd far "J A PlE-rCC 

(toMIKlHte per rnjfmiiirii^ , « 

WrLle fw i-1 lIlernTure nnd titIc-c-S, GOvefnor 

^rtLC tiler you want Lu *<tLllfr (Mile lined motor or 
:i ihouaanO new puts “brJini" 

The Pierce Governor Company into any 
1600 Ohio Avenue, Anderson, Indiana gas motor. 
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Paste r— s a fer-cleaner 






Astound lap perrormancE 1 ! Cuta 7200 

up. to 1" or inure, with btumutti, fcltClflC 1 Strokes 

efuati odgffi. no Banding re- (Writiflii * II npr 

tiiilml. Accurate, sturdy, ens- vpursiFon t m p®v 

rieftt — a revelation to akilled n J minute 

i-raft*™ pii la handlLne tidth in- 
tric&w designs «nJ Licavi' work. 

Ideal for cutting light memte, 
vetkEerfl and Operated 

on t.wi cyeii, HU VUlt AC, wltU- 
uut. motor or any recinrtjc&mig 
parlfl. Kefjuircs no uklltiK. 10' r 
equjirc totifc; l'l '/ r throat; ad- 
Ji^iaOlc sitlflo: variable stroke. 

C ’fimpletn wH.il on derw-rl U'i?s 

proved cftble ttttrt rubber plyg. 

Built for years Of cun tin nous 
EtrvLcE. 

GET Ft? EE LITERATURE TODAY 

Ar-k yijur d''-iJrr !■ ■ -k.jw y-ii. I li» mi Ji-Ef jh w nvnyaM^. Or wn 4 
J'uur i,»w Iw f ill inlnrir.il.itin mi! tiLuncr.i«J Lir-.ru.Lurn, FitEE. 

SYNCKO DEVICES, INC. 

511 Be yd Ell Building Detroit. MltK. 

Every Toolmaker Dreams of It!^ 

A Better. Finer cheKt for hi9 good tOOlo, 
i Fr(n- Catalog . 



No Motor 
Required 



FREE 



FOLDER 



cekbTnetc tool Chests 
4CJ Cofumfela SL. Dayti 



Ml, 



Does many jnba apoeriily, e.ini]y — grinds 
drills, engravea, aharpena, rout*, carves, 
polishes, etc. Univer&ftl motor — ftbout 
aO r WMJ R.F.M, — plujts in any Eijfht socket 
A. C. or I>, 0. Ilnndloa an lightly ha a 
penr'il. Weighs fi Of. and is ama^ingly 
ptiw j crfnl- Otllcaa — -self liligniiiK “ ball 
thrust bearings. 

TEN BAY TRIAL, Ratlsf acltoti (ruarantcod or 
nmuuy bacif ill t»c- general lii illty tool set 
estra- r J ocul for Frs? Booklsit. 

DREMEL MFG CO., 282Q-(X Riciue, Wis, 



| Continued from page I27A) 

clear weather — no log, rain or snow to 
blame the accidents on — and about sev- 
enty-five per cent of the fatalities and in- 
juries occurred on dry roads. A clear day 
and a dry road spell speed. But for more 
than 25,000 people last year* the combina- 
tion spelled death, partly because too 
many drivers went too fast for conditions 
—even on a good road and a clear day. 

And here's something else to think about 
next time you decide to let 'er out on a 
straight stretch. Since 1924 fatal accidents 
in cities of over 10,000 population have 
increased twenty -six per cent. That's bad 



INCREASED 
II % 




AUTOMOBILE AUTOMOBILE GASOLENE 



DEATHS REGISTRATIONS COW&UMPTJOH 



This fA«rf sAswf fivui d'rsfAj, rfj/s- 

trafi^ns and fuel consumption increased in J936 
ever 1935 

enough but here's the rub. Deaths on the 
open road, including towns under 10,000, 
have increased 165 per cent in the same 
period. Here again, speed is an important 
factor — too fast for conditions* At sixty 
you’re going almost ninety feet a second 
— and it takes part of that second for you 
to move your foot from accelerator to 
brake after you decide to do so* 

AH these figures scream just one grim 
warning — be careful or be killed. To err 
is human, and every driver occasionally 
does the wrong thing at the wrong time. 
But if you make good driving practices a 
habit, your mistakes will be fewer — and 
the figures indicate that you’ll probably 
live longer. 

The traffic picture for the future is not 
all black* fortunately. On a basis of gaso- 
line consumption, fewer persons were 
killed in 1936 than in 1935* Also eighteen 
states and many large cities actually re- 
duced truffle fatalities last year. And 
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twenty states with drivers’ license laws 
had only a one -'per -cent increase in traf- 
fic deaths i while states without such law's 1 
had an increase of about seven per cent. 
Modern highway illumination also has de- 
creased night accidents virtually every- 
where it has been attempted. 

But all this has not been enough. More 
being driven more miles each 



ears are 

year and more people are being killed and 
injured despite everything that has been 
accomplished through advanced highway 

education 



en^CS 

The 



engineering, legislation 
forcement and other safety measures 
ultimate solution of this problem rests 
with you— you and 40,000,000 other driv- 
ers* some a little worse, some a little bet 
ter, but most of them surprisingly like 
you. 

And you, the figures show, are gambling 
your life and the lives of ethers when you 
take a chance in traffic today. If you buy 
a sweepstakes ticket, you hardly expect ", 
to win. But you might. When you take it 
chance in traffic* you never expect to lose. 



But you might — for you are eleven times 



as likely to be killed or injured in an au- *' 

.d % 



tomobile accident this year as the holder 
of a sweepstakes ticket is to win even a J 



small prize. In one case, you’re gambling, 
a few dollars, in the other you’re gambling 






your life— or the life of your victim, 



Is the gamble worth the risk? 

-U 
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Reel Rewinds Clothesline 
and Prevents Kinking 



Automatically 
winding and un- 
winding the 
clothesline* a com- 
pact reel now on 
the market pre- 
vents kinking and 
keeps the line off 
the g r o u n d. 
Weighing less than 
three pounds the 
and conveniently 



* [he difference. 



be put up or taken down quickly, 



'Any Car will keep on running for thousands 
■ Irftif miles after the wires should be replaced. 
But every mile you drive on those worn-out 
wires you're wasting gas and losing a lot of 
pep and power. The current leaks away in- 
stead of delivering fat, hot sparks in the 
combustion chambers. Prove this yourself 
by rewiring with Packard Four-Forty — the 
long-life ignition cable with the inorganic 
"man- made rubber" sheath. You can't miss 



4 



NOTICE TO DEALERS 

Clip the coupon for the Packard Cable 
specification chart and wiring guide. 



reel is easily operate 
carried. The line may 



Packard Electric Dlv. 
General Matan Carp. 
Warren, Ohio. 



©Whenever you find that you wish to 
know more about any article in this mag- 
azine, write our Bureau of Information, 
inclosing return postage. 

U n f [/ 

Va 



Send me specification chan and wiring guide. 

Name 

Firm 

Street 



City 



State 
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And that means 
YOU get a better battery 

"You have to PROVE that you have the eyes of 
an eagle before you can sit In this chair; It took 
me four years to work through every step of 
Willard's plate-pasting process to the point where 
I could immediately spot the slightest flaw. 
Because every plate -inspector here at the Willard 
plant has had the same kind: of training, you'll 
get no defective plates in a Willard whether you 
buy it in Seattle or Miami/ 1 

■k ’A A 

This Is just an indication of the care Willard uses 
in this important battery- building operation. Even 
the temperature and humidity are scientifically 
controlled in this plate-pasting room ** . to make 
Sure that all the plates in every Willard wilt 
deliver the long life — the quick starts-* and the 
dependable performance for which Willard 
Batteries are famous. 

Experienced motorists, the world over, will tell 
you that "Willards Cost Lest to Own because they 
last longer — crank faster — don't 
let you down" — AND ACTUAL 
SERVICE RECORDS PROVE IT. 

// You Want To Save Money — 

Buy a Willard 

WILLARD STORAGE BATTERY CO. 

Cleveland » lai Angelei * Taranto, Can, 






COST LESS TO OWN! 

Because they Iasi longer . , * 
crank faster. . * don't let you down 






'Steam 

{Contimird Iron] page 238 ) 

country — laboring eight hours a day every 
day in the year. 

Super-steam has made it cheaper, in 
general, to buy coal to produce a kilowatt 
near the place where the power is to be 
used than to produce that kilowatt by dis- 
tant water power and then transport it It 
is even cheaper to burn coal and get clean 
steam than to use free steam if the free 
steam is dirty. North of San Francisco it 
is possible to get steam under pressure 
from the earth by sinking pipes about 
seventy-five feet. But this steam contains 
■■ chemicals, necessitating the construction 
of special turbines. So, even with free 
.steam, in this case, it has been found more 
practical to burn fuel to obtain steam than 
to use what nature offered. 

But there’s more to making electricity 
from steam than just fuel, For every ton 
of coal that goes in the furnace, about ten 
tons of water must be supplied to the 
boiler, twelve tons of air must be sucked 
into the combustion chamber and up the 
stack go thirteen tons of combustion gases. 
In addition, a tremendous amount of wa- 
ter must be used to cool the steam in the 
condenser. One New York power station 
daily pumps 3,600,000 tons of river water 
through its condensers, more than the 
daily water supply of New York City. 
And ten power stations along the East 
river use so much water for cooling that 
the average temperature of the river has 
been raised sixteen degrees in thirty- six 
years. That's one river that will never 
freeze again. 

The turbine plant utilizes even the heat 
in the tons of flue gases. Air intended for 
the combustion chamber is passed through 
pipes in the flue and thus preheated and 
* water going to the boiler also is preheated 
by these same gases because, the hotter 
the air and water, the quicker the genera- 
tion of steam. 

No one knows the life of a steam tur- 
bine because they haven't been making 
thpm long enough to wear them out. Since 
^jt has only rotary motion, wear is min- 
imized. The expensive parts of a turbine 
don't wear out and the buckets or other 
minor parts that do need replacement are 
not expensive. Seldom does a good tur- 

( Continued to Imgc 133A) 
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The fifty articles of varying lengths for this 
fine August issue were selected from over 
two hundred fifty scientific publications. 
Here's news in concise, clear, readable form 
from all branches of science the world over. 
Notice that manufacturing, medicine, trans- 
portation, natural history, astronomy are 
only a few of the subjects covered. Some- 
thing for everyone interested in progress is 
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bine lose as much as one per cent in effi- 
ciency over a period of years* 

The turbine originally was a vertical 
plant* Now they are horizontal* As tur- 
bines grew in size, one bearing resting on 
the ground was forced to support tons of 
rapidly rotating parts* It also was found 
that the structure of a big vertical turbine 
could not be made sufficiently rigid* Now 
they are laid on their sides and the shafts 
have more bearings. 

All turbines are not put at work driving 
generators to produce electricity, Some 
are directly connected to the machines 
they operate. Others are geared down to 
drive slow-speed generators or other 
comparatively slow-speed machinery, such 
as the propellers of a ship. Nor do all tur- 
bines exhaust into condensers. In cases 
where heat is needed, the steam first goes 
to the turbine and makes electricity or 
mechanical power, then the exhaust steam 
is employed for healing purposes. In this 
way the steam is made to serve double 
duty* 

The bleeder or extraction turbine is a 
combination of the condensing and non- 
condensing types. Part of the steam goes to 
the condenser but part is piped away for 
heating, baking, drying, cooking and other 
industrial processes* A mixed pressure 
turbine has a condenser but operates op- 
posite to a bleeder turbine. Instead of ex- 
tracting fairly low-pressure steam for 
heating purposes, low-pressure exhaust 
steam from engines and pumps is admit- 
ted into the turbine shell. Here again 
some of the steam is used twice, perhaps 
for operating a steam pump, after which 
the exhaust steam goes into the turbine 
at low pressure and makes more energy, 
mostly below atmospheric pressure. 

In XSl9 t the average public-utility gen- 
erating plant burned more than three 
pounds of coal per kilowatt-hour. In 1936 
the average fuel consumption per kilo- 
watt-hour was less than half that and the 
best turbines were producing a kilowatt^ 
hour with three -fourths of a pound of 
coal* Part of this has been due to the 
higher pressure and temperature of the 
steam, part to the higher vacuum and 
greater capacity of the condensers. More 
push applied at one end, more pull exert- 
ed at the other! 
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In 1919 there were about 10,000,000 buy- 
ers of electricity in this country and the 
average rate was about eight cents per 
kilowatt-hour, Last year there were 
26*000,000 customers and their average 
rate was 4.7 cents per kilowatt-hour. Since 
1920, the energy used by industrial plants 
has increased nearly two and one-half 
times while the price has decreased more 
than thirty- five per cent while domestic 
energy used has increased more than five 
times and the price has dropped more than 
thirty -seven per cent. 

More electricity sold to more customers 
for less money — -cheaper power. That is 
progress — progress with art engineering 
background, progress due in large meas- 
ure to the development of more push and 
more pull in steam. George Washington 
could travel no faster than Alexander the 
Great. Cheap power enables us to out- 
strip both for the mass production of au- 
tomobiles, for example, at a price within 
the means of millions would be impossible 
without electric power. 

And we may expect greater power tri- 
umphs in the future — still cheaper power. 
The story of steam thus far has been pri- 
marily a story of steam from water, but 
today engineers are experimenting with 
other liquids which boil at other temper- 
atures. In boilers at the General Electric 
company at Schenectady, N. Y,, are 155 
tons of mercury* costing about $300,000 
and used over and over again instead of 
water in the boiler and condenser, Mer- 
cury Is boiled at 958 degrees and 125 
pounds gauge pressure. The vapor first is 
used to turn a mercury turbine, then it 
exhausts into the condenser-boiler where 
its heat evaporates water to steam, and 
the steam drives still another turbine. 

While man has been able to convert 
more and more of the energy in steam into 
useful power, he still is challenged by a 
dream^-the dream of converting all the 
energy in a pound of steam into electricity. 
Today he wastes about two-thirds of that 
energy. But, even so, he has found it 
practical to buy coal and make a kilowatt 
with steam, rather than transport a kilo- 
watt made by hydroelectric power plants 
over a long distance. 

The imagination of turbine engineers 
visions a day when a turbine wall produce 

(Continued to page 13GAJ 
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for Trailer, Cabin or Homo 



with L-B 
AERO- FAN 



-Smooth, quirt motor TJlFfiira ft*) lir«<-«* with 
6-ilarh prupellrr Til nt far tTiulrrK, niliiiu. 

nr kiTchtn. twdroflln nnrt ulliet hot f|jVE* Id 
Iiuiup nr r>fli(W, HLujiJfi withotlt CfM'Oiny. or 
Itanfci u[) nqywKpoi ?, KoMi 1 i^rapMtlj?'- 

Qijality Lojlt t h rcaihci ul Price 1 tn.r-)ui_t- 
tqjE C-ifrlTi hfur'i with JlO-vuM- QF 

A .f’. or rt-Yolt D C. me wr Hw J X *“3 

LhUrry} opTy ** 

wirli ] J J w 2t2-vn1l ll.f. motor 

(laUtryf r , , , , . SWi 

Circular on re^uritf. 

LYDftN-B RICHER MFC. CO.* 

2526 Unlvtnity Am-, SS- Paul, Mirrn, 
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a kilowatt- Hour from eight ounces of coal 
instead of twelve ounces — half a pound 
instead of three-fourths of a pound. That 
saving of four ounces of coal would send 
virtually every steam turbine in use to- 
day to the scrap heap. But it would do 
more than make *i market for more effi- 
cient steam-power machines. 

It would revolutionize industry and ad~ 
vance civilization by offering still more 
electricity to still more people at still less 
cost — more power to lift more burdens off 
men’s backs. And the day when we will 
use electricity as freely as water may not 
be as far ahead as most of us think. 



Car Headlamp Tested Quickly 
with Photocell Meter 

Automobile headlamps can be tested 
quickly by a photoelectric-cell meter to 
determine the 

f ‘ft / I s * 



fester oVtr tens and reading diat showing 
condition at headlamp 



test is made by placing the open end of 
the device to the lens of the headlamp and 
reading the dial to find volume and in- 
tensity. 



(I Whenever you find that you wish to 
know more about any article in this mag- 
azine T write our Bureau of Information, 
inclosing return postage* 







popular mechanics advertising section 



137A 




A T LAST 1 Automotive engineers Iutt smaitied down [A* 
burim n jjerf«Ted cwntmnpn! The ntw VAdf- 
M.AT1C wives tl* Sefre* *f gJraiet po%er! With llmn« 

tnijjjfjS SL[j:nt, thus inuiUtiJ mi-, eiirion inst-uslly pLti new Ith) 
tnd pe(i id Uiy mwot. I[ «W» miFcjge Id every £jill0fi oE 
f ,$» i.rv? r * , prod ,!i c ■■ sj'l-it •leiiMi-I pkivlip, sensitive Mvdtr»WI 
r«p<m*c, (juJckicj Hirtinq, gtetiti ipe*dl *"d. wuSuther juftriitlg. 

W*&rrL*£iZ - N*thtaf Llk* tit 

The sctf-i&rtEf — I im wM bnLn — btf jfli«“«fcsin- 
luilnj . . . and now YACU-HATIO The ihiuilojuL moewf- 

ta«w LhTnJii»l VTuh i?, tnginecti hjvt i pewricil meutf 

ll b«Uiw.i\t JifiJ i^ulin# l« *13 '(•“•(- , 

VACU MATlC u Jriiri3L - 1« cjKrms Un the HifTOkrtfe! 

prir>.iplf hf *diiii»i i ehujff of extra, detfcii Irak 

Irani I he ««l (HE, into ihe heirt nd the £« man. It u eniicrlf 
AUTOMATIC rod kliowi the matot 14 "JmMtW" « si* rottrei vjtw. 
iSpcn.r.j; and tLjrtinj i-utonwici ii ( u crtpii-'t'l. No idlra* craiii>k>-, 

m ou^tueiiK’ JdjijtLmenri nettasiTf. Il IS » fdnpJe it will iaJAiC ]pen 
*-N ptuiLil it will utC gnhi fcu.'ijf icllwj on g*s OKI, 



^ CttlTHtHd (rW S*T*»*9 

VACtMUATlC proves inrlf on nr 17 ca V.. It is gua/ifitttd 
» gi^e worthwhile gi* savings, quieter pidt-up, jad more 
power w K tOiCS you tiothuig. You CJfl insrandy tell five 
dirfctmee in iddtd po^er and motor permcoiiiuje — 700 
tjuitfcljr imkr she cash xovingx pn giloLui^, 

Fit* AH Cat* 

VACLT MXTit is c&HWhi£«d of V* r*ny. iswtnH*± ui'J 



Fill 0FFU COUPO N — 

THE VACtf-MATIC COMPANY 
J(> 1 1 -SI & W . Eia it H I., W no h nsoi-ei r IV is. 

GeatltUltfl: Plra.ie nenij tan full [i.ir I l 1 1 l t eoiie-PTti- 
irut I hr- VACU'SJATIC nnii idetnilK <p£ Free I 'Her. 
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real mitnumct 1 

The Ijest little tool vou J ve ever seen 
iit this price. Ideal for shops, , 
homes ikncl ffarages. Accurate j 
and de^>emhil)ie r jg&P 

Real Manufacturing Company 

321 W. SfladrtiKy St. Find toy, Ohio 



Grlitdi - Drill* -€uti - Poll ih os j 

Corves- Roots -Sow*- Sends 
Sharpens - Engrave* 

A whole shop full of tools 
10 one for work on all tnet* ' i ■ 
aLs, alloys, bone, resins, gliiss, 
stone, wood,, etc. Uses 200 %u(*n 
accessotics. Saves houts of 

tedious work, 13,000 r.p> m . *ocht 
A C or DC, 1 10 volts. $10,75 and up, postpaid, 3 
Accessories Free* 

t DE LUXE MODEL 

For constant service, nothing com- 
pares with this easy-to-handle pro- 
duction tool. Saves time and labor. 
Fastest* smoothest, most powerful 
_ E&ol for i type Iindwc ig ht . 1 5,000 r H p. m, 
postpHid, 6 Accessories Free, 
k \\ Get y Demonstration at Y nu r 

’i | \ Dealer's or Order Either 

■ } Modal on IQ-Daya Alone y- 

, - {lack Trial. Catalog Free. 

7 CRAFTSMAN’S PROJECT BOOK 

- F " PltASMTt and Vtofyi Itith a Handle** 
_i ' Easy working plans fbt making many 
B interesting ana unusual projects, 2,5c 
Stamps or coin. 

CHICAGO WHEEL £ MFC. CO.. 1191 W. Hum, Deft Q. CHICAGO 



, TURN TRIES JNTOftrtW 
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Make e^tra money in ep^ra 
or full time with motor- 
driven Woodworking: tools. 
Opportunities in avery com, 
m unity await alert crafts- 
men. Hundreds of men all 
over the country ere cashing 
in today. Find out how they 
are doing St. Send only Iftc for 

I'JE new brwik, crammed witia 
money-tna It Lee plans, ideas, 
drawings, il lustration* — sIkiw- 
ing how utLcn tutye inerMsed in- 
cyme and tiecoroe Hidepeivieut, 
Address Dept. AS37, 
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SAVES CAS 



TOOL OF 
1001 USES 



ONE-MAN SAWMILL 
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Turn Your Skill Into 

DOLLARS^ '"AJ 
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BUY & BUILD THE WORLD’S 
i OUTSTANDING 
:J\ MINIATURE 

GAS MOTOR 



V l 





The Mighty 
Midget 
Motor 



Jult the motor for model 
oirplooet , ipOplfcmrit or bo ah. 
Develops 1/5 horsepower, 
speed range 5P0 to 7,500 
R.F.M. Tested, perfected and 
marrufoctured by the Bond 1 *-’, 
Atronaitical Laboratories-' 

For aircraft educational pur- "-t- - 
poses. — not a toy. but e real 
gasoline power sensation. 

READ THESE AMAZING SPECIFICATIONS 

WEIGHT complete, IS oi. Every motor equipped with 
pi l ton ringv — Bore V a J \ stroke 13 E6”. Air-cooled cylinder, 
finned for heat end expansion control. 

Sold atsemblcd or in kit form — no sped 9 1 too El needed--— 
made from finest materials. All parts machined and fitted, 
goes together in a jiffy. Starts instantly. Complete instruc- 
tions with every kit. Order today. Every motor guaranteed. 
Assembled and blo-ck-tesfod. Postpaid $14.50 

Kit form ( Postpaid! * . 

For prompt dal ivory, one Foie F. O* Money Order 



BUNCH MODEL AIRPLANE CO. 

5011 SOUTH HOOVER ST.. LOS ANGELES. CALIF. 
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BUILD IT YOURSELF 
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JIM DANDY Bo* 125-A WftuliAU. W|S. 
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family trailed 

JvvrrTThpnK YOU tjemif Aifc, Tniutu^. 
1 i i r, Ja . Vi IlhI Qpvfiop, 51 Owl l'Hrti. 
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rfwfr j.V ! ■’ ■'■ □ r- Scr r-.iir hie Cn-inl >1,1 1 I r.i. 
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RADIO-eLEfJRICAL 
EXPtRIMESAl HU 



MufA ertur ntJon&l hothy 
nny lifiy can Si ive! -U 
plet’Cfl cemiLnc rammeivlsl RnnArattia 
mjims.il flbnPr-st how tn build tarllo circuits 
molnr, exlerinlon plicme, Ihlet Hli-tpetor, nrc^ iiinl, 
riirnnr'p; , « Let I Hr rtovr. eiff rtrwr fcctrH, 

Eener:ite mlTrci-Vl-n-lel rny^. A<‘ in 111’ 
r^ctlArr, Froresi more. Value 51 1 tlNLi _ . 

S BAAIftt V .1 Ijt t +,-'<& ,ivin • lEt, Lit- TH M r3i ri— Hfrf. t-tiWl Dual IV. 
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ElECTftICAL SALV 4 CC CO.. Has SU-AM LlFttaln, Nebr. 
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BUILD THIS 24 
CLIPPER SHIP 




SHIP MODEL OF 

CUTTY SARK 

r " Coulnirtkira T\i1 ranthiiiirii f .I’m Cwd TT.^ 

ft .-*£ >u.n-.|i-d M.# IVrki l.i-> Boat., .liulK-n, MiiCr, 
CK.-i-Li. H Lw-rini WkwJ ' ^11 -*.i ipbuJI rtialr.F. JI.h. 
uttA £pMt. Rhil Ck-ih. Hvc-jk, Cimni. OJuie-i 
)jir-.|'n-r. tLi . kith lull '(M- Pin hi. 

A tk ^ Lj r jPfiiJirF ..r Ot^ft IKrriTi 

Comprete Kif— S2 00 Plus lie Postage 

S*na 1 0 4nti Ih Cililti at Miritl Ship. 
IDEAL A LkO PLA.NL S SUPPLY CO., Im. 
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CO„ Out. **, tu Fifrn An.. NEW YORK. N. V. 



Celluloid Models 

{Continued! fror™ pa^f 

models look as if they had been carved 
from crystal or molded in glass. This im- 
presses the prospective customer, and en- 
ables him to grasp more details of the 
^iTiternal structure m an instant than ho 
r^could obtain by studying drawings for 
- '^hours* When, as a result of deflection 
studies or other tests, it is found that 
something is not as it should be, changes 
can be made in the celluloid model, or a 
new model can be built, and the trouble 
remedied at comparatively low cost. 

It is this item of cost that makes the 
models so valuable. The money spent for 
single model might buy a si x teen- cy lin- 
er automobile; but the model may save 
enough to pay for several hundred such 
cars. When an engineer can solve, with 
inexpensive celluloid, problems that might 
make it necessary to scrap an entire full- 
scale machine if they went unsolved, there 
is definitely a saving of real money. 

Westinghouse engineers have used some 
of their models Wstudy actual operation 
of parts. A celluloid replica of a propeller- 
type blower is a typical example. They 
operated it at a speed of 6,000 revolutions 
per minute, and made a complete set of 
efficiency studies. That is, they deter- 
mined the capacity, rale of flow of air 
through it, and other characteristics as ac- 
curately as if they had been working with 
a full-sized machine. In a similar manner, 
they have studied the flow of steam in 
turbines. 

Celluloid miniatures are, for all prac- 
tical purposes, permanent. They withstand 
rough handling, and can be shipped about 
the country or stored indefinitely. Their 
worst enemy is an open flame. 

The fascination that surrounds tho con- 
struction of models in wood or metal is 
not lost when the builder works with cel- 
luloid, In several respects, celluloid is 
easier to manipulate than most other mod- 
el materials. The methods employed in 
industrial laboratories ought to be of in- 
terest to every home mechanic, tinkerer, 
engineer and other person who likes to 
build models, or other things. There is no 
reason why the process of constructing a 
celluloid steam turbine could not be em- 
ployed for a jewel box, candy jar or crumb 
scraper. A typical case of domestic use of 
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the celluloid method occurred? it was 
necessary to provide a waterproof rugged 
label for a shaving -lotion bottle. The 
words “Shaving Lotion" were printed on 
a piece of typewriter paper, with India ink. 
The paper was cut into a strip, wrapped 
around the neck of a bottle originally in- 
tended for holding bitters, and a slightly 
larger strip of celluloid laid over it, its 
ends meeting in a butt joint. While rub- 
ber bands held the celluloid in place, ace- 
tone was applied to the seam. Within a 
few minutes the bottle was ready to use, 
its label protected by a tight collar of 
transparent celluloid, 

The production of models accurate to 
scale requires trained fingers. In the lab- 
oratory, the most skilled mechanics usu- 
ally arc put io work on such projects, 
After a little time, the model builders ac- 
quire remarkable skill, and become capa- 
ble of turning out work that is clean and 
precise. 

Celluloid is available in a variety of 
forms and appearances* For machinery 
models, transparent sheet stock of various 
thicknesses is used. Some of this stock, in « 
the thicker sizes, contains tiny air bubbles, 
but these usually are not objectionable* 
Modern celluloid Ls not as inflammable as 
many persons believe. You can touch the 
end of a lighted cigarette to the edge of a 
sheet, and the celluloid will melt and give 
off smokelike fumes,, but it will not burst 
into flame. Very thin shavings might be 
ignited in this way. An open flame will 
ignite celluloid, but it burns relatively 
slowly, and not with explosive force* 

Celluloid parts for models are cut with 
a knife or jig saw. With a knife and 
straightedge, thicknesses up to one-eighth 
inch can be cut easily, The celluloid first 
is scored with the knife, and then bent 
until it breaks along the line. Pieces are 
fastened together as soon as possible after 
they are cut, because celluloid absorbs 
moisture and changes its shape* 

The “welding" of celluloid pieces is per- 
haps the simplest imaginable way of fas- 
tening things together. The pieces to he 
united are moistened with acetone, held 
in contact for several seconds — and the 
weld is complete. Acetone is a clear, vol- 
atile, waterlike liquid used widely as a 
solvent for organic compounds, When the 
model-building engineers first started us- 

( Continued to page HM) 



NEW 3-WAV TREATMENT HAS 
FUTON SOUD POUNDS FOR 



THOUSANDS OF 




SKINNY 
PEOPLE 
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QUICK GAINS OF IOto 25 POUNDS 
WITH NEW IRONIZED YEAST 

N OW thousands of skinny, rundown men nan say 
goodbye to bony itritflea and uji sightly hoi Lous 
that i'ob of natural tttract1v«nes?j* i-'or tvith 

tidy new easy TMv&y treatment, thryusands who ucvf.t 
could #?Uii fciHifonc hsvo put on pounds of mild, nor* 
rmJly gtKMl^looklnff flesh — m just a fe tu ne/rks ! 

Dwinrs tin,,- knrHiv tli At lEiq t-pal resMiu wlo' many do mu a* in 
vrClfilil Is that thev ita h c a‘* cnoufUl Vitamin M alid Iii-TL In thrtr 
daily FfMvI. Without Lhasa ymi may lick wppftitu Hid Dut m Eh* 
most bodybuilding kchhI out Ol what you cat. 

Now HbntlKt^ have dl>yMwrtd that on? lit* rlclwsit .vhihi- at 
lii’altK-hultclinc V I Lamln B Ls KpeLLhJi ale KasL itj. a new iwttM 
(lit finest Imported. English wli- TEIsI ifl 
nnn moTFalrttFri 7 [Imrs nmlitii; Ll 7 
tbm-s powerful. TIiptl ft 5-* «t»hinw| 

vt, i r Ft 3 kind-: of irnn, pasteurized rcltota 
yeast and oilier raLtiah]* Irmnsdlwtl * in 
little tablets called lionized YefoT tablet*. 

If TflU* ton. a to nm of the Hum 1 
“skihhv. M tv (WHO tit persons who need these 
vit-sE elornfOtrn to aid in bull dins ymi up. k< r 
thv^o (ii-rt ImndzHi Yeast tablets frtira yoitr 
ai tinco. Pay afier day watch Hui 
elii-st develop and *kitin> Limbs. found Cue 
| o normal altrautlreures. IndLsortinn n"d 
constipation front the Raffle wmrro quickly 
vanish. «Kin clears lo tuirma: beauty, fioon 
you fort Like an entirely different. persnu, 

Villi lifer charm,, fttHf jiersuHilLty* 

Money-back guarantee 

Nd Tv, Utter how Fddnnj anrl nflldtnm yon 
in :i lie f mni iarh of sufflrtotit Vitamin Jt 
and irnn, try IHi-ve now "It-ivay" IroniJCWl! 

Yeaat taJitMts Just a Tnw w«k» and t,ib1.o]i 
i ho TiiarvoLnua cltan^D. floe If they riun'l a Lit 
■ tL hi !i Mins you up, as they helper] 

thousands. If yntt arc tint dfliptitpil Mith 
tho reMiCts of l In* very flr.sl Jiackafic. jour 
PKKicy iristiui.iiy refunded. 

Special FREE offer! 

Tn st art Ihouyrndfl hull din a nr their health 
tiaht ftM*}'. UC thLs aErailutely FItEE 

lifTe-r. IMrdiUt A paebaan ftT Imiitsk-rl Vea«t 
lalih'ts ai once, cut out the ac&I i,n thn tmx 
and mail it to ns Trltti a cEixi^hiR nf 
paragraph. We nrilt scud you h risdiutlnjt 
new booh on health. "'New Facta About 
Ynur Body.'* Itent amber. re>uli> wltb tha 
terj' fl^E Dicfcafie — or monoy refunded. At 
ad druiKUlA. Irons it or! Ycayt Cc„ Inc., 

Dept, 53Si. At lant a, Ga. 
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MAKE MONEY BE A LOCKSMITH 





Here’s Your Opportunity to Own ft Paying Butlam 
ACT NOW! I Millie tills smxifit ulilOp fudruiLinii prdftulUI 
yrjUEK., Xd E'ttcrifJDrt fir iiiudy required. We- 
.-U|i[dy hill h^tritLtinn-. utM '-.'niipkir- cqtVW- 
jncflL You start raii-nlna Immedlelely. Uij 
he utMfiitfd liniU In yrmr n« ft hntue. Kip M'- 
luriiFi fin Eiuiiil sure, I'mllialile 

j.. I.- -line for i i : VVrltr nflw in r lull 

[Mrn.ensan of nur ;.inl.i; inr rocT-tsciE>ry FFtEK 
jl.r, |ti |li(!f'S>(Tklr.M]t in FOUlf lWU !>UiLhcM. 

MIDWEST LOCKSMITHS, 3711 -L W, C hicago Are., Chicago 

What Is Your Air Speed? 

Air Spwlomettr fw car 
Tadlflitoif otTMinim l, nlfo M 

K»at,s, tilidrrs and Bieyr]#f. 
Ohrornn plain!, Hcbed nLu min urn 

rLb-l, rjurnhir Jhcxl JLnrLi/aU: 3.1 E.1 m Sprw]- 
i. . tj i«i -w pn rpor ■ u LO. ItuiiU-IihI will: 
FItimIiS fif li#7i| H»3i| Mr»-IT^ 

[Xib v lw rr>u tuil-rd up fiiliuKrf by fIiiHuik 
I witt rad Iich:-:! . nlJulihi -tAllfil 

rr.ny hm brat m drJirrd ptivILHib nildiiiiit 
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ing celluloid, they applied the acetone 
with medicine droppers* But they soon 
discovered that this produces unsightly 
joints because* wherever the acetone runs 
out over the celluloid surface, it leaves a 
mark. So they adopted hypodermic nee- 
dles as standard acetone applicators* With 
such a needle, a skilled model builder can 
make a joint that is perfect. When two 
pieces of celluloid are in close contact, 
application of acetone at one point causes 
wetting of the entire joint, because it is 
drawn between the pieces by capillary 
action. The surfaces must be free of grease 
if perfect welds are expected. 

Smoothing projecting edges, rough spots 
and sharp edges can be done with a fme- 
toothed file, a sharp knife, or a small plane 
having a sharp bit. Another tool that has 
been found useful is a rotary file, a gadget 
that resembles a dentists drill but is larg- 
er, ft is driven by a flexible shaft attached 
to a motor. 

Celluloid sheets to be used for curved 
parts are bent after being made pliable by 
- immersion in water at 170 degrees Fahr- 
enheit, When they cool, they retain their 
shape. Tests have shown that sheet cellu- 
loid resembles wood in that it is stronger 
in one direction than the other, probably 
a result of the rolling operation during 
manufacture. 

After a celluloid model has been as- 
sembled, it requires no further finishing. 

The use of models of turbines and other 
machines for studies of efficiency, deflec- 
tion of parts, operation, design and the 
like as carried out at the Westinghouse 
laboratory is distinguished from the use 
of similar material in polarized light 
studies of sections of beams, girders, etc. 
The polarized method, much older in 
point of the years it has been used than 
the celluloid model building, indicates the 
distribution of stresses in the model part 
Thus polarized light, passed through a 
cut-out model of an I-beam under load 
and focused on the ground glass of a 
camera, will showr the lines of stress in 
two of the three dimensions. Polarized 
light is not used by Westing house engi- 
neers in their tests on celluloid models. 



COur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 
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Self-Powered Audio Amplifier 

< Continued f rom page 2591 

resistors about 2,000 ohms different from 
one of the others* The actual values of 
50,000 and 52,000 ohms are not essential, 
only that it is desirable that they be 2,000 
ohms different* When this has been de- 
termined* use the lower value in series 
with the 2,000- ohm resistor in the cathode 




(K) circuit of the 6G5 tube and the higher 
value in the plate circuit where 52.000 
ohms is indicated. This arrangement per- 
mits push-pull amplification with a single 
tube, without using an input transformer. 
The cathode resistors of the 6C5 tube must 
not be by-passed. The .035-mfd. fixed 
condenser specified is another unusual 
value which is easily made by paralleling 
an *02 and an ,015-mfd* condenser, which 
are standard values* A list of the original 
materials used can be obtained upon ap- 




Magnetic pickup replaces arm aft old phanagraph 



plication to Popular Mechanics radio de- 
partment without charge* The blueprint 
number is R-241. The line plug has two 
2-ampere fuses built in. Since at all times 
one side of the line is used as a ground, 
when plugging in try the plug both ways, 
and use the position that gives the mini- 
mum amount of hum. 
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your e*: i h nl'J nn<3 Burn, Thu'l why » * Jire Kivinff may 1 1>*> 
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Salvage Squad to the Rescue 

{Continued from pnfo ) 



to get it out of there with pumps and hy- 
draulic siphons. 

Salvage men respond to alarms in their 
own special trucks. In the central fire dis- 
trict of Los Angeles where Capt Lesinsky 
and the six other men of Salvage Com- 
pany No. 24 answer about seventy alarms 
per month and save as much as $1,000,000 
worth of property every year, the truck 




Salvage man catching Wc)f*r fram chandtlicr hole 
Aj ft drains off tarpaulin 



hauls a heavy load of special salvage 
equipment. Most important are the sixty- 
five salvage covers, each of which meas- 
ures twelve by eighteen feet and weighs 
thirty pounds. The truck carries two roof 
covers to protect during rai ny weather 
holes burned in roofs. Once this salvage 
squad saved $75,000 worth of clothing 
from damage even though no fire oc- 
curred. During a heavy rainstorm the roof 
drains of a building became clogged and 
water started to pour down through the 
skylights* An alarm brought the salvage 
company and some of the men covered 
valuable stock while others went up on 
the roof to free the drains. 

The salvage truck also carries shovels 
and buckets, mops, brooms, sponges and 
chamois, and plenty of sawdust. Sawdust 



is one of the best tools that salvage men 
have. Sprinkled on a floor, it absorbs 
great quantities of water and keeps it from 
spreading. Two rows of sawdust make a 
practical channel for getting rid of waste 
water. The salvage squad uses sponges 
and pieces of chamois for wiping ofl fur- 
niture and walls after a fire. Gas masks, 
forcible entry tools, and sprinkler head 
replacements are other equipment* 

The first thing the salvage officer does 
after reaching a fire is to make a fast de- 
cision as to what should be protected first. 
In commercial establishments office rec- 
ords are always first since they could not 
be replaced. Office furniture and equip- 
ment are next. Electrical equipment and 
motors always get protection as soon as 
possible* Once Capt. Lesinsky asked the 
fire fighters to let a building keep burn- 
ing. "Hold the water for just a couple of 
minutes," he begged. "That first floor is 
full of expensive w T atches and sporting 
goods, A little water will ruin every- 
thing.” By that time the ceiling was on 
fire but Lesinsky and his men dashed In 
and laid their covers over the stock. The 
slight delay reduced total damage to only 
a fraction of what it might have been. 

One of the times of which Lesinsky is 
especially proud occurred when a bakery 
caught fire. The building looked like a to- 
tal loss to the owner when Lesinsky asked 
him when the next shift of bakers was 
due to report for work. They were due in 
three hours, the ow ner replied* and Lesin^ 
sky told him to have them go to work as 
usual. “You are crazy," the owner re- 
torted. But Lcsinsky's men had been on the 
job and when the fire was put out an hour 
later the astonished owner walked through 
the plant watching the salvage men pull 
covers from office machinery and furni- 
ture, uncover stacks of coconut and sugar 
and flour, and sponge off the equipment, 
The roof and one end of the building were 
a total loss but the early morning shift of 
bakers went to work on time, after the 
salvage squad had mopped the floors for 
them and swept up the debris. 

That’s the kind of work that salvage 
men are proud of. Their motto is: "Keep 
dowm the loss!” 
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Parts Exchange Plan Saves Money 
and Time for Ford Owners 
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npHE Ford Engine and Parts Exchange 
A Plan offers Ford owners the modern* 
economical way to recondition their cars 
after thousands of miles of service. It 
eliminates old fashioned overhauls. It 
saves time. It saves money. And it en- 
ables Ford owners to maintain Ford 
quality and performance throughout the 
life of their cars. 



Ford plant — hy the same men and ma- 
chines that build new Ford parts. The 
same high-quality materials are used. 
The same precision manufacturing is 
adhered to. And the rebuilt parts pass 
the same rigid tests and careful inspec- 
tions as new Ford parts. 

The Ford Engine and Parts Exchange 
Plan is an exclusive Ford sendee. Ex- 





The plan is simple. It substitutes a 
factory-rebuilt unit for the worn 
part. The replacement unit has 
been completely rebuilt at the 



change units are available through Ford 
dealers and garages that display 
the sign "Genuine Ford Parts." 

Pried fv/rjcict to change without notice 
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rr Cold Oven” Crystal Holders 

fContinmod frcmi uaeu 26 0 > 

base: countersunk holes are drilled and 
lapped in the Bakelite block to take four 
machine screws that are passed through 
holes drilled in the copper block. The 
Bakelite top cover is held by means of four 
machine screw-s that go down through 
holes drilled and tapped through each 
corner of the copper block. 

When preparing the brass top plates for 
either of these holders, the surface placed 
next to the crystah and the lop surface of 
the copper where it contacts the crystal, 
should be ground flat and smoothed by 
using No, 120 carborundum on a piece of 
glass. Spring- brass contacts are bent to 
hold the crystals and brass top plates in 
the multiple unit; these contacts are 
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drilled for binding posts mounted on the 
Bakelite cover, thus completing separate 
electrical connections to each crystal 
Mounting plugs are tapped into the cop- 
per base. One of these plugs, of course, 
makes the common bottom-plate circuit 
connection. 

Some experimenters purchase crystal- 
plate blanks and do the final grinding and 
calibrating themselves, others cut original 
blanks from the solid piece of quartz* The 
plate is cut from the solid crystal in such 
a manner that its electrical axis is at l ight 
angles to the optical axis. The first cuts 
are illustrated at A and B in Fig, 2; a plate, 
“or slice/ 1 is then cut from the prism in a 
direction perpendicular to any of the par- 
allel faces. A chart showing all amateur 
bands appears in Fig, 4, 
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finders* and willow rods, have been intro- * 
duced to the world as sure-shot methods 
for locating gold and other precious met-J 
als. Most of these devices have been de- 
bunked by experienced mining mend 
However, the experts are now giving care- 
ful study and some of them have already , 
given approval to several gold-locating ' 
instruments which have been perfected by ft 
Charles A. Isham, a mining engineer, and 
his son, Buford- ' 

One of the Ishatn instruments, known as i 
the earth resistivity method, forces elec- ^ 
trical currents into the ground. Oscfllat-^ 
mg needles on the delicate mechanism ^ 
point to the amount of resistance as the 
current enters the earth. When it strikes^- 
a mineralized zone, the zone’s size and 
depth can be determined mathematically, 
as the resistance is less when it enters an 
ore body* Another unit is used to relocate 
lost veins. This set can be used in a tun- 
nel and it can determine within a few 
Inches how far an ore body is from the 
surface. 

The latter apparatus operates on a set of 
ultra-short radio waves. Its waves are di- 
rected into the earth like a searchlight 
beam, or a directional antenna. Three units 
are used—a directional coil that shoots out 
the electromagnetic waves, a mixing unit 
that picks up the vibrations generated by 
the contact of the waves with the ore body, 
and the receiver. The extent of the ore 
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Gold Rush of the Experts 

(Continued from page i 47 A ) 

and, reports say, mining men gave expres- 
sion to unrestrained mirth. Miners are in- 
clined to believe that the name “doodle 
bug” was applied derisively, when the 
mirth was at its height. 

On the barge is mounted machinery for 
washing gravel. The equipment is some- 
what similar to that used on the bucket 
dredges. It usually consists of a sixty-foot 
beam, a revolving trommel or screen, and 
steel riffles to catch the gold. A pow f er 
shovel digs and dumps the dirt into the 
hopper above the trommel. 

Until very recent days the quest for 
gold has been the haphazard undertaking 
of men in whom the urge for adventure 
and romance had been developed to ex- 
traordinary degree. Now science is taking 
a hand, and soon the production of the 
precious metal will be a precise under- 
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Made of soft- sponge rubber, a new fish- 
ing lure for bass closely resembles the 
hellgrammite, w T hich is considered excel- 
lent bait. Its con- 
struction results 
in lifelike action 
in the water and it 
is threaded on the 
hook like the gen- 
i nine bait. The 
hellgrammite also 
is known as the 
dobsem. Obtaining 
the live hellgram- 
mite usually re- 
uires two per- 
sons, one to over- 
_jtum rocks in the 

^stream and the other to stretch, a small 
mosquito net a few feet below. As the 
atones are rolled the current washes the 
^Jiellgrammites down stream where they 
^are caught in the netting. Care must be 
'used in handling them because their front 
claws can inflict painful wounds. 

liOur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 
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Oil Derrick Dons Catwas Wj^ap 
During Housecleaning Time 
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When oil ttfeffs take a bath they uJc or cantriu ppronj 
(o protect the neighbors from o spray of oil 



Even oil derricks wear “aprons” in 
housecleaning season. Whenever it is nec- 
essary to pull out and clean the tube 
through which the oil flows , the derrick is 
covered with a canvas wrap to protect the 
neighbors. The pipe, sometimes a mile or 
more in length, is covered with oil inside 
and out, and a strong wind would blow 
this oil throughout the neighborhood and 
involve the oil producer in damage bills 
for repainting houses and replanting lawns 
and shrubs. While workmen clean the 
piping, two strips of canvas on the wind- 
ward side are furled for ventilation. 



{[Popular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
this information is kept on file and will be 
furnished by our Bureau of Information 
upon request, accompanied by stamped, 
self -addressed envelope. 
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| Hirkv PTtwud C*rp., Pwl Pact HnuUm, WKhhjtM 

I Rsmtlwu)™ ; l J lc— ■ uJl m* !"■* mu*edl*rti«rd will pirn n»e Iiciim 
nnd mitfuar BlBitrmslWi*- 



| Luir.lxr PwJ»r, . ...... ...... , ........ .. ... i - 

I Plywood PLUS r&f outdoor u*o. 



ONLY 



PHOTO 

ELECTRIC 

AMPLIFIER 

NO ADJUSTMENTS 

r x 4 V * 6 '*' 



INCLUDING 
$6.00 PHOTO CELL 



Expcri ment- 
ors will get 
now t li ri l E.h . 

Service! enpp 

Hew profit^. ncfiignEir will find endless 
tine*. We invito inquiries and all orders 
will be filled promptly. 



AUBERT CONTROLS CORP. 

32S WEST HURON CHICAGO 





iidll 


L- mi — 


^ J 



LvLHV 



SAVE $$S SAVE 



tr 1 I.3FE WO-RTHWItlLEt If rt"i « bpj-B.ii- tufruKV ■* r- cm mri I [•(=■> -i n£™| 
rtUeii-B rt.fil.ni lift- IItIbe. WT AT fl* PE-tJ, T, HoBnldiflmd 

r.ir dix- wit vvaporhl* 1 |r.i'iP|nt» Isr-I Chf Flip FuFlorr. r.irri’v rawim t fl ll lUi'Ft— ■ 
H $IA L.TTI, HjjmW BPT hFlpw Bf I Ha iIu.L A S itf m i MIL U FX iM.i l.rl t-, pm Mil r, Jil. 

.■ lid tiriill. li ill Jbh- 1 -fs AiL >i ni- Ji^-Pir. HAXC, I l-r i-t.hnf.jrL Itni r*Tkl Ijni 
fuel. J-'.irn i Lu±i.' dwwo'b «l*i Uili. DlldHll bil!'. l*4»l fur ItMir uniwlljr. 



FREE! 



?<□>) rw IiIbfip tn ilFtarpdmt nLaiiva 
hupi.iJiilv in 1,0 'jt inMn«- 



MUMIDiriER COMPLETE 

m.?5 Brill up 



the: airmister mfg, co. 

Box No. 7. Rancon Station Omaha, Ntbraiha 



\ 



i 

| 
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POPULAR MECHANICS ADVERTISING SECTION 



LOW COST POWER 




with thii KRW-FORD V-8 unit 



For. .BIG Money-Making . . Doing All. Work 

Use TfeFIFEL-C EAftEp pjlE RENCH KITS 







• ll'f lIMi-l, l -TUN, hfir-OtB pr«s 

h»Jl 1-OuDtt 1-0 I -TON Grifpilt 
("rtiimei ihd aiJiirin-g wwVii; f#wr and 
stilt. pWiih the Lymstl Nn. 1, 

i| is a Saper Paial Id Pirns. Lock-A-Rilckct 
ffrmtfc, Hud-ViKt . , fcilb 4-W&J V- 
Qipt, Wft-CalErt, Saordrinr, 
m* Ifh r?re Otir-I in. Mi. 2. * Wild H I R£ fit’ll 
libliji ind furnt P:p8 tfchf 
li a nil, raarlj Push tint 
■+ nice i^i ; blilfl Butt ■ Ad 
rhni-j Poll Ih fltM 
plJtti . , Hirri MM pint. 



thuflini, «9 eJ 



Hi. 1 , Cilft up l« I ,' 
*lr*t Mh Spdnft; 
Wdt feirhtn, £ndi d 
lubiitt and PI W, Imf 
i m lUl 'KH' And 
iraaaiw ihlmi. 




- Vfrll Get AI L ft - . ft *-5{J T&ol Service . . at the Price of ON® 
Good tool In the fl H m C2lK**-> KIT I or, in the 7" H i^Os.j KIT: and 
the 2 KITS (give you & UtHcrcnt Hiiyer-U-Toul CoEabluptfomt 

• WHAT'S MORE.Jh.se "Mirede KfTS' 1 are mating S30 to J6J 
DJ^jBUJOBS^en^we Need Mote .* 

f\ KAIL this Part of Ad TODAY with your* 

I Addtrt* (on 4 Pancjrd will dal. Oat FRtl-thii 7. 

I Edfjp- i n is- ft ■ A note SCREWDRrVtK <11 Turrit fcrAwi 
| m ALL ►ujiliorii and 4vr< many wFni ifilngil - . 

| and JLOl-PICT u RE MAMUH OF taECHAHlCS, with 

I p . n OFinrn *r. With ■ . C DLSTfidBinTOfi, 

1 To rrUonr ana Fm Kit -OH *C» 1 H PH ^, n H mrnF pp4 At. 

J Ah rac vi Piierench Cobp h chic aco. « ll. 




I Ip-Tp's dependable, low-cosi [Hjwrr lip lo lift H.P. — rnraptatn, rom- 
pari, portable. Ideal lor Line sluft-s. weld era, h pranru-iviora, huL*ita, 
nuiuiu. armiv-nu-nr devices. well drillers, emrleulnintt, nil field and 
nmtrBotOEV' equipment, etc.. etc.. The lined crilnpli"* Linluistri.il 
power plum built L'&ch gwfuUtie dr Dhturn.1 KM. 

with brand nr« heavy duty Font VS Tnifk engine, 
i-jifiiidf y radiator proteexeit by heavy srrwn . Knemc mil- 
her mi i ii ii ted — Outfit tompLel* with aovemor, urns lank IT-plate 
IjdTifrt, Ln-.r niliKutss. etc. Available alto eomiHfiel! enclosed with 
sheet id eel llOUMmj- 

Wrlte fur complete in formation, prlee, zind dat.i sbowiiu: how i tif'i 
unit will pay for H«elf out of surf n Aa bL a tew wee kfl. whether 
niwratetl on sardine or natural sa- 'ten run buy thru your Ford 
I K-aler and benefit by local Sprite nlld loWHXHt Eftird engine 
replacement feature. 







building tilt ST SC HO DEL POWER 
ihm fui-niihed wf|ti all parti Numbtnd 

Itufeu « iJrlt Lp Inkm out by UiU i’.mi! pud brf fijLl-un jrac (bo 

E rintfrl LtjhicK-tiotii. iLtti Schell IJOJ' thuuSd 
n able tu ctpfi*tri 4 r 1 this lri.il>' ^lurVrJ in 
Papier- Ciniiir' tfuil b* ■ rtqO F’lfsi'jrf So 

Kl.iI I eiiy r-. ■.iwiutric ■■ ii>1 will Tr-eH >hb 
ht'JitllJ. 

'[ 1» ^ h^n(,.| rr.wif- Criiinpf Kl T w-jU I14. wht 
: nEji:iiil l .r fJ.JJit VL->'i we fin fnrpihli lb>'f 
Mul-ir Kli, Irn- nr > | ■■ r 1 -1 k J OJld ftlllnEP tar IhA 
I'u-iurdpfcd r-iiis»r. S*hJ l-Ar (■ I'liplilrt. tThip 
l> ft [ 1 1 1 P 1 .1 1 : ; imrilur L li'.nti'ilflirlil rod hi K Mu' 
Mljnil WvHirrftllpri. ZS16 t #, Alb lit.. 
Md« m i. Florida. 



ms. 



17 Leak St. 




FREE BOTH HANDS! 

NEW* VERSATILE * DETACHABLE 
FLASHLIGHT HOLDER 

with ntMCTrttbi nookkl pIikLi 

ROTATES, SWIVELS ALL ANGLES 

Chimp* -ofi murrt *ny typ* *urf*er- Ffmlrrt, tTa«, 

pipri, nn brl-T, mtr 1 rm, (1C. FfiSilt f.'ilipJieili 

,*, T.ilr f.,.r pll HinJirrl i,.,, rrll fiuMi(bia. I’urmrif 

U-&- '"id t/. S* PaAipasd 50 C 

KIN GADGET, Wood stock, H.Y, 




1 L AY*li]T 



r;’| fl I * money dcvtlo[ii:i|i ilcl- J piiatiiuf 

I"' "• - AJ 1 _ V'iii own piCttlrml , . . Nn eTTicnrm-rm 

A l; Jk ■ J I . . , ^eriil oitly tL.bS for COM- 

■ I 5 ' I- L - L' I ■ profPw*iqni!,| mil fit, indudllv 

• ^ r" ^ V ntbjr liiuip, d C > r «| Dp j n K jind fixixic 

\ _FJp T -^rn trayr, cheinleal, bhotu*rflbb panrr, dtrrc 

tionn — nr Mmt C. O. H. tl.flfi, pl«l 
' y^Hn.Ei*[aetiun trl.’ AltAN TEb 11 ur in unrv re- 1 
. /funded. tVrit* fnr FREE ISAiiCAIN HObW 
eivmernJi and pipplip. V, 

CENTRAL Camera Ce, i Ltl t*») 23 t S. Wibuh. Dept, K-IS. Chlca#« 



KWIKLOCK TRAILER HITCH 




II & Socket Type 

8ITiY FLANS 

r*eu ui TP u 




.-md full address rliMrly. 




VAlifA&tE WHO! MO 

tOtNCS'CMECK THEM 



110(9 ArT BROS.. Bftk MBT 



C'BTVflen-.pn- F+nd hib iak.mifl tvin .>n f 
trir UrivB li'r I i. i ^1, C.hi > r»" J'PliiL 
omH: dii free buot* 1 'vb I'barL^d. 

Name 

Addmi 



NtJTF low pdeefi make tltlft 
proll tab Lb d'eldlni; harvlee 
available to EVWFOufr. ' >T " • 

Eluijm in hiji buy JciLhh 

rSTry tea I prtifJ l r II O' 
elders are easier to n per run. 
faster, HUiirfttLlftftd Uj Itrliu; 
you quality welding bualncstf 
. . , patra pmlUs 
win pay for 
welder wltlu.nU 
tsiiftTi.'ie in you. .S'fb'rld'I "Iitiild- 
Y\tyr-4)?rn" generator moimied un 
rmller wirh atlto etuilti* tels y<HI 
opt'r.ite Any place, sn v-i-f S3W 
to $S00uver farlory built unfid. 

TROY, OHIO 

> Build Y«if Own Wrl-tUs ( \ EAnr* rn 

E!bh 5' Tfifini ( f JEk~ ratal S^m. 



Nn tnvntmcnt Terms 
Frail ti P*y fer H 

Evim rjjLfnlmts and BBTtoKs pns. 
.-li ib> whb Hoban Wdldetit mfifce 
It BAKy to own without esuetute. 
You run even rent A new ffeiharL 
muI fiber purelsiLM! ]t u'lthoUt 
bnfi+. t.'bupon brlrijra rietuils. 



30 DAYS TRIAL 
AT OUR RISK 

Pjy'. tar Terms 



bASOLiMt fSiiftt tip Vf 



AW >b e pfl w i J D/IDjI ny 

to+faffHmUteWtfJinf “vD/Uli 
iVcbtAt Ltftte} THE tASTlSTSHUNi 



the Fastest sewns whdea cm nti maaxet rofttr 
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■ ITH 



PROTECT YOU ft TOOLS PROM THEFT 

Wrfw 6| nUetrleltT eor n r iLcvieil oa 1b* 

ku-ijnic. .in. | fined tael* n lid iniCrurBrntt, or hut 
Like writm* on p*i«r wilt pen nr pendh. 

Coinillttt Outfit S 3, 5 O — Prupa *5 imlMre 

ImlirpiriMii ]| I mtreCwJ onuLp-# I'H , Write tad*) 1 . 
*!■"'» w-tnlr-d, 

ptH nr,, ih7$,e. si«t $f,, Ptniami. On, 







BIG MONEY Assembling 

NEW BOAT! 

Mn hi 1 bio mosey mji ruth in- lb, Mttri 
Kf-YAK. i'MU easily assemble ui hnmr 
r 1 1 : 1 1 j complete 1 ‘t ut - t*Mtl “ KLi ai bthrk- 
Inir LOW COST 2 fceaworlhy. Fast ! 
S n-n-p d i rst i hmu afloat. (■NirnpLi tc Sait- 
tnu lllg, u, few ikillars citra. i Ruth Hli> 
lor 111 u ELra toil foldtr and I l n([i|lr O Ifi 

Off pi ! MEAD GLIDERS, (5 i, Market. 
Orp>t. B-S7 CHICAGO, ILL, 



GIVENS 

U I) D i, t! J n - 
blade S' ,i H d I ■* 

ms given with 

vtiiir Ki-Y*k— 
t'J i'."« terry I 



«M lOO IMIiK BOOK No. O 

Full of braotiful (llinS* easily n.n>Le — b*hd tn fi i^d. fur- 
r Je n Tii.h^iSp -Invelv ctbirb, butt , Inirl, In Mir hack, etc. 
Vf j J Mjm VonMcfB, palaeii and Solid Win id a l|an[ Id find Eiirdaitv Lfrt* 

M m Am ted iJuHtuiei 76 'Plue Print Ihejiirna Iot Scroll lUitnrn", liJiy 
T-U.T*JM,— . CRAFTSMAN wood SERVICE CO. 
Wt Skip m OMr r\r World Uu MANY STREET CHICAGO 



BIG QUICK CASH OPPORTUNITY 

lot nalcame a rallim; on :_itl type* retailor*, gas ttstians o-iUi 
start liiiff new SaLca StiiHiiIator plan, Nationally adver- 
tised merehandU-r. Advance cash conttniaairjn anil steady 
repeats. Outfit. F R KK . 

H. Melfihordt Ca. T Dept, F-1 2, IS E. Klnila, Chicago 



PAINT SPRAY OUTFITS 



tvilkumJ Faint Fpmy t’hiu juitcble for all purp-jKC. i Si m, tUILSO. tJI’.W. t.vI.W'. 
H7.30 and JlkH.M'. Heal value nann«v run buv. f*r,d for irrv mrdtf. NATIONAL 
ELECTRIC TOOL COWIPANY. Dept. Vi. It* Wert Vteihlniten B»uNv*rd. 
efcfao*. IMIiiOh. 

BUILD AEROPLANE FANS 

21" Aluminum propeller $3,50 
24 rf Circulator blade 54-50 

ELEC. EQUIP. A FDV* CD., PINE DtUFf, ARK. 




MAKE $150 TO $300 EXTRA MONTHLY! 

Get Intel rlertric Welding. The New PltsArc handles sit types n| 
jobs it! lowest cOhI. RCvulutiuuaf }' utw design IDukci FtBEAfc 
easiest t £> use — jJiaKe#! weliiihK completely ajiTc, Easy to buy. 
Beni) for ffcuung ten] ay, Wenmghouae Etectrio. Iioom 7 N 4 , Lust 
PiltFiburifh, Fa 



BUILD THESE PROJECTS 



For ritr.|*n nr Ia*d, tun to biiJd, F, 4 |i- is.. wit, Deluded flhjt- 
bfinb* Xfft.lri h-W [>ui I'll W* iil'I n.ili »r. M.Hdel DM H) (Did 
Mill f | fKK Lh» h licur# l^uLfi-nia — "jnlw.ni'i Girl 
Put,- h Bor. Till ig'H.iirl . HatlaJuLGifl, L1V air h , 4 — il.UO. 

Itni*|oi iluatra tuig over lii ■s.mJuIh. ja-ud Uk-, wtd..> . 

CRAJTSMUTS MODEL CD, Debl P-S, im N, lid Su Milwaukee, lis. 





FREE CATALOG OF 5000 BOOHS 

OA 2 QM Practical Subject*, etnd a cent bisju p rpr postage. 

POPULAR MECHANICS PRESS 
2 M Ejit OTvtartu Street Chicago 



Whether you design for welding* bufitd by welding, or 

uaa w.ldlii a In any way YOU NEED THIS BOOK 



PROCEDURE HANDBOOK OF ARC 
WELDtNO DESIGN AND PRACTICE 
810 pages. 890 illustrations 

Long recognized throughout the world as the 
authority on the art of electric welding. Stand* 
ard welding reference guide in tliousundB of 
Industrial plants in U.S, A, and foreign coun- 
tries. New Handbook m a hea all others obsolete. 
Contains complete, authentic, up-to-date data 
on all latest arc welding applications and de- 
sign procedure. Order your copy now. 

Fourth edition gives, you, at no extra (Hat* 223 
pages of new welding data, 239 new illustrations 

POPULAR MECHANICS PRESS 

Rue m 117-0, 200 £■«> Ontario street, Chicago 




$2.00 
Hnwhir*, 
PtFcaa tri 

pofltpald. 



The J6" cables bclding 
San Francisco's Gulden 
Galt bridge are ipn n from 
27,572 Separate wires =tn4 
frnil di rullicin pounds at 
each end— .a form ol lam- 

rrijlfd cnnuiruclNin giv- 
ing maximum strength. 




Sold hy dealers everywhere < 

faster [pek (b,. Milwaukee < 

B Wl/t Llr^r.il Exc^lrvf ( 
PaAlock Manufacturer t 

O V i R 3 2,. 0-00,000 IN U S V 



ALL STEEL TRAILER KIT 



SAfE-UfrONG-EASIlY ASSEMBLED-COST UNDER S320 

All fltml ChUSBla nttd budy 111 knoclMJawn kit, Complete with ffprings, 
vi'lifcls. and lire*. hJtcb, duura and wiudowa. l-'uridfih tn suit yemr- 
seif, and you win nave a vuatom hum cuacii which will limt a ]irr> 
time. i. icw freight ratw throughout the U. 8 . 8 cml tur IUilv 
I rated rlrcLilar clvlpg sfpet'ifleiuterw HUd prices. 

STCFCO STtCL COMPANY . . MICHIGAN CITY, iND, 
"Largast Oclutlv* Manutacturcr at $«ll«iu| Steal BuUdlngi” 




BUILDIDG DATERIALB 



MEN OF PfJREMlGKT naliBB th« l>iE ponal- 
t'llllibH X'.kI j y jn Ehc PuiliJjnK jndurtry. Tltry art 
of iLe rueninr shurtBae. They Icnniv the 
trmd f*r p^rmaDirBl, ri rf-uii' con-irwccjoB Si 
Iwa'cst CMJrt, 

OF . T READY TO SUPPLY tliia deraajjd 
i'oiiif lwBliiy, You fma build an a ratuclm* 
pljint F t h :■ il , jl ALrurlr it. i, r‘ lain c- jit SIEKI.W. 
INVESTIGATE — Now Lm EIjv tituc to Ifet ready. 

lie prepared tn make tin** extra itrofil. Writ* 
today tar Cutskw Kp, 07 a«rl i*a*y payndeat phao, 

CONCRETE C0OIFMTNT COW PAH Y 

jtt QHawi Aw. Hdlint, fWliMjin 

WIRE CLOTH lot EXPERIMENTERS 

Package of assorted vies and f rades vi ‘"B^Pala"” W.re Cloth, No, 1, 

Steel A ad Oclvae.xa* N«. 1. ftrdsst and Aran in. Special to Popular 
Mechanic* readers. Send {I noney c'dtf <k check Stele which d>t>red, 

Buffalo Wire Works Co* !Esr.lB69; 52^ Terriu-cc,, Buffalo, N.Y. 





POCKET SLIDE RULE 



With A-B.C-D S*.l«L ^lultijilief, divlrlra, 

Htnrcn. l^ki'n iR|'xarr rifiit. find A CXreiinflTPnF# and 
Cl rirrLpji m rhn Iufsr — ihJhi riWiifcl Upf-th’in.- «OOD 

OR CIlLtUlH}. FrU in vrnt (jukffb f^nd ft tn caph, 
rnenee ^r-rfe^ t,r rlnnrL ■ J I . J !"i Cenede n-r'd Berelan 
c imr Lrir^! 1 * n d reretvE ywIc witb *Mnitinn ievthan cere iwl iiintruc- 

lion". Un" M'lO. 



M. MANHCIM COMPANY, Inc. 



IS E. 761 h 5t. 



Yfrfti H. 










152A 
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FOR NEW 
CATALOG 1 5 'U 

lltdtireflng and dd- 
Eb?! i ij the Workshop 
LsIIh' in ii iliffere-n E 
■ . 4 bwJ Irngirto. 
Shaw* rhf 3fi attach- 
ments Fn* m!K with Shu 
laiAe.Tbis CQbrtQOsem 
tv ve . pn<ttmid Use 
I hi-- coup E?n 



genuine south b 

WORKSHOP PRECISION LATHE 

On New Low Terms 



Las* Motor Drift 
Terms » Low et 



r 



I In new 4-lncJi W cnkjilmp l.ul In- in u back- 

Kriirr-tl. rtrfi-W <-Lll t iilii l.ilEin Lit * 

hjiiirllfi lilt 1 : fineat. moni simirnU' i<»br in 
inmiufai-mrinj;— ifi tlte Am? I ncHim+ in 
linrnf- uitrL>l|i)|i^ . l ■ ■ ■ d fi ex |emti i»| it'd" in:n-liitl« 
for 4i 1 1 (‘birtm of fint |n4eiaion wart. 
^F.iIptmIh uh<l u<irkhiullKhl[i 4 i r(‘ i-ijlrl *y 
tiir 6BIIH’ ni HM'd in our triore Piiwosivt; 
■iuhIcIk <>( biejter »ize, i Iiuh rv.nrrM'ntlHK (Em 
Hr* ;ih sl value w> k huff oUtred in tnnre llian 
Ml yrijn of Fine Int bo marinfudiiriii);, 

rfflllim tllrlmlrt T Win srnr mene ti j 
li inU>T( w; Hull ! bruM R( [iriiiE on 

Automatic Lnrun tiidimd screw feed tn 
r-nrriHfEr; lVn-iNinii tnnUnir^ fin" riilTimc 
pierrw threads front 1 to V) jmt inch: i- 

iiiili hole- VltmuL'Ii spindle taking voUcli 
up In F-4 iru-ti cajiaetly, 1 1 peg rjii'i fenni miy 
■ inliiiLiry Ijiiei p joii’kM, ftfiip for C 4 il-w.kiii;. 

SOUTH BEND LATHE WORKS 

620 K. MadSmon St .,S M ui h I* trad. I .id , ,U,S, V. 



S'Ufth fier-tl Lathe Work*!. 

03D E r M artisan S|., 

Svull) DtJid, Ind.H U.SA 

Please acini the filth nring fr£e\ pnatpuid: 

f □ h" Workshop [jiiIlp Catalog .V*. IS- IT. 

□ C-reneral CitaTot! No. t>S_ 

□ limy PaytocnL Plan. 

CbsH cF wcirk, 

NU!!W. 

Address ....... , . . 

City. .......... .... ...... ... .. ,8L*tc... ...... 



Xu. 4IS-YA Cl siring by S' bed WnrVshori TSeneh Ijnhp with 
Hi.riiontal hMor Drive, !* h-|i, Hevofsitui M fur. .ShpUcFl mul 
adju-HUbie licit ivjLSiiin crmnUaduift .va aitotfti above ......... 

fk nnn. &6.(>0 o irr-yndi far 19 sum f fra} 




5 OTHER SIZES: 9* 11", 13% 15 ,r and 16 SWING 
IN ALL BED LENGTHS PRICED FROM 597 to $1200 

Lathe shown twin# hi So. U7-C 14" i fl h Quick Cta-Offe Gear Umieraeath 
Belt M-rtur Driven IjtLhe with I h,|X ru'il-tr. SO£A 
Complete a-, dbowii. VI eight 2300 Stw .©aJv 

littT-W} fhn-m, Mtmrfily frif 22 t f.jnJ-fi i ) 




SOUTH BEND (PA£CUlOn. LATH E S 



PRINTED popular MECHANIC* PRESS. CHICAGO. ILL,-, U • S. A. 




